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MNOSICHUTEJBHASA 3AIINCKA

[Iporpamma mo yuebnomy nipeamety "buomorus" (manee - OGuosiorus) Ha
YpOBHE CpeiHero o01iero oopasoBanus pazpadorana Ha ocHoBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoit
Odeneparuny, GI'OC COO, KoHuenmuu mnpenogaBaHus y4yeOHOTO IpeaMera
«buonorus» W OCHOBHBIX TOJIOKEHHUM (denepanbHO pabodeil MmporpamMmbl
BOCIIUTaHUS.

VYueonsiii npeamet «buosorus» yriayonénnoro ypoBHs uzydenus (10-11
KJIACChl)  SIBJIAETCS. OJHMM U3 KOMIIOHEHTOB MPEIAMETHOM  o0yacTu
«EctecTBeHHO-HayuHble npeameTel». CornacHo mnonoxeHusm PI'OC COO
npoduiibHbIe y4eOHBIE NPEIMEThI, H3ydaeMble Ha YriayOJE€HHOM YpPOBHE,
SIBJISIOTCS crtocoooM audypepeHimanun o0ydeHus Ha ypOBHE CpeIHero oOIero
o0pa3oBaHMsl M MPU3BAaHBI OOECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lIMM, CpeIHMM OOIIMM, CpEeAHHM MNpPO(EeCCUOHANBHBIM U  BBICHIUM
oOpazoBaHueM. B To ke Bpemsi KaKIbli U3 3TUX YYEOHBIX MPEAMETOB JOJLKECH
ObITh OPUEHTHPOBAH HA TMPUOPUTETHOE peEIICHHE 00pa3oBaTEIbHBIX,
BOCIHUTATEIBHBIX W Pa3BUBAIOIIMUX 3aJ1a4, CBS3aHHBIX C MNpodopueHTALMECH
oOydJaronmuxcsi M CTUMYJUPOBAaHHMEM HHTEpeca K KOHKPETHOW 0O0JacTH
HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHON, DKOJOTHUEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yueObHOMYy npeametry "buonorus” ga€t mpeacTtaBieHHE O
LEeIU U 3ajayax u3ydeHus: yueOHoro mnpeamera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaesieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COEepKaHue,
€ro CTPYKTypHpOBaHHE MO pa3fesiaM U TeMaM, paclpeleieHHe IO Kiaccam,
PEKOMEHIyeT TMOCJEA0BATeIbHOCTh U3YYCHHUSI yU4eOHOTO MaTepualia ¢ yu4éTom
MEXIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3€H, JIOTMKH Y4eOHOIro Mmpoiiecca,
BO3pPACTHBIX OCOOEHHOCTEHW oOydaronuxcs. B mporpamme mno Ouosnoruu
peaqu30BaH MPUHIUIT MPEEMCTBEHHOCTH C M3y4YeHHEM OWOJIOTHU Ha YpPOBHE
OCHOBHOro o00miero oOpa3oBaHus, Onarogaps dYemMy MpOCMaTpUBAETCS
HAlpaBJICHHOCTh Ha TMOCJIEIYIOUIEe pa3BUTHE OMOJOTUYECKUX 3HAHMM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHMUS,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIICHUNA O 3JI0POBOM OOpa3e >KU3HH, Ha
BOCIIUTAaHUE OEpEeKHOTO OTHOIICHUS K OKPYXKAIIIeW NpupojaHoil cpeae. B
mporpamMme Mo OMOJIOTHM TaKXe MOKa3aHbl BO3MOKHOCTH Y4€OHOTO MpeameTa
«buonorus» B peanmmsanuu TpedoBanuit PI'OC COO k mIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3yJibTaTaM OOYy4YEeHHS U B



(opMUPOBAHNN OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATEIbHON JEATEIbHOCTH
00yyYaromuxcsi MO0 OCBOCHUIO COJIEPKAHUSI OUOJOTUYECKOTO OOpa3oBaHUs Ha
YpOBHE CpeAHEro o01iero o0pa3oBaHus.

VYyeOuniii mpenmer «buonorus» Ha ypoBHE CpelHEro OOIIero
oOpa3oBaHMsl  3aBeplIaeT Ouoyiornueckoe oOpa3oBaHHE B  IIKOJE H
OpUEHTHUPOBAH Ha PaCUIMPEHHUE U YriayOJeHue 3HaHUNA O0yHaroIIuXcsl O )KUBOU
MIPUPOJE, OCHOBAX MOJIEKYJSIPHOW M KIJIETOYHOM OHMOJOTUH, SMOPHUOJIOTHH WU
OMOJIOTHH Pa3BUTHUS, TEHETHKHU, CENEKUINH, OMOTEXHOJOTHH, SBOJIOIMOHHOTO
YUEHUS U KOJIOTUH.

N3yuyenne yuebOHOro mnpenmera «buosnorus» Ha yriyOJ€HHOM YpOBHE
OpPUEHTHPOBAHO HA MOATOTOBKY OOYYarOIIMXCs K MOCIEAYIOUIEMY MOIYYEHUIO
OMOJOrMYeckoro o0pa3oBaHHMs B By3aX M OpraHU3alUsX CpPEIHEro
npogeccuoHanbHOr0 00pa3oBaHusa. OCHOBY €ro COJEpXaHUs COCTaBIsET
cUcTeMa OMOJIOTHYECKUX 3HAHHUM, TIOTYyYEHHBIX MPH W3YYCHUH O00yUYaIOIUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHUYECKHX pa3[elioB OHWONOTMM Ha ypOBHE
OCHOBHOro oOmiero obOpaszoBanusi, B 10—11 knaccax 3TH 3HaHHS TOJY4YAIOT
pasButue. Tak, pacupeHsl U yriryOaeHbl OMOTOTUYECKUE 3HAHUS O PACTEHUSX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHuM3Me€  YeJOBeKa,  OOLIMX
3aKOHOMEPHOCTSIX ~ JKHU3HM, JIONOJHUTENBHO  BKJIIOUEHBI OHOJIOTMYECKUE
CBEICHMSI NPUKIATHOTO M IOMCKOBOI'O XapakTepa, KOTOpbleé MOXKHO
WCIIONIb30BaTh KaK OPHEHTHUPBI IS TOCIEOYIONMEro BhIOOpa mpodeccuu.
Bo3moxHa Takxke WHTETparus OHOJOTUYECKUX 3HAHUN C COOTBETCTBYIOLIUMHU
3HAHUSAMHU, TOITYYCHHBIMH OOYYAIONIMMHCS TPH W3YYeHHH (U3UKH, XUMHH,
reorpaduu U MaTeMaTUKH.

CrtpykTypa mporpamMmbl 1o yueOHomy mipeamety "buomorus" orpaxkaet
CUCTEMHO-YPOBHEBBIH M SBOJIIOIMOHHBIM MOAXOJAbl K H3Y4YEHHIO OHOJIOTHH.
CornacHO MM, U3y4alOTCsl CBOICTBAa M 3aKOHOMEPHOCTH, XapaKTEepHbIE IS
’KUBBIX CUCTEM PAa3HOT'O YPOBHS OpPTaHW3AIUHU, YBOIOIMHA OPTaHUIECKOTO MHpa
Ha 3emJie, COXpaHEHHs] OUOJIOTMYECKOro pa3zHooOpasus miaHetsl. Tak, B 10
KJIACC€ M3Y4yaloTCsl OCHOBBI MOJIEKYJSIPHOW M KIJIETOYHOM  OWOJIOTHH,
AMOPHUOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TEHETUKU M CEJICKIINN, OMOTEXHOJIOTHH 1
CUHTETUYECKON OHOJIOTUH, aKTyaJIM3UPYIOTCSl 3HAHUS OOydaroluxcs 10
OoTaHWKE, 300JIOTHHM, aHaTOMuH, (usnogormm deimoBeka. B 11 kiacce
M3Y4al0TCsl BOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHue o ouocgepe.

VYuebnpii mnpenmer «buonorums» Tpu3BaH 00€CIEUUTH OCBOCHHE
oOyJaronMMucss OHOJOTMYECKUX TEOPUM M 3aKOHOB, HUJACH, MPUHIUIIOB U



MpaBuil, JEXalluX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
MUpa, 3HAHUH O CTPOSHUU, MHOTOOOpAa3HH M OCOOCHHOCTSX KIIETKH, OPTaHU3Ma,
MOMYJIAIMU, OUOIIEHO3a, SKOCUCTEMBI, O BBIIAIONINXCS HAYYHBIX JTOCTHKCHHSIX,
COBPEMCHHBIX  HCCIEJOBAaHUSIX B  OHMOJIOTHMH, TPHUKIAIHBIX  acHeKTax
Ouoyioryecknx 3HaHWUW. s pa3BUTHS UM MOJJEpkKAHUS  HUHTEpeca
oOyyarommxcsi K  OWHOJOTMM  Hapsay CO  3HAYUTEIBHBIM  OOBEMOM
TEOPETHUECKOTO0 Marepuaja B COJACPKAaHWUU TPOrpaMMbl 10 OHWOJIOTHU
MPEIYCMOTPEHO 3HAKOMCTBO C HCTOPHEN CTAaHOBJIICHUS W PA3BUTUS TOM WU
WHOUM 00ylacTh OMOJIOTHH, BKJIAJOM OTCYECTBEHHBIX U 3apYOS)KHBIX YUEHBIX B
penieHre BaKHEHIIMX OMOJIOTUYECKHUX U AKOJIOTHYECKUX MPOOIIEM.

Lenr wusydenuss yuyeOHOro mnpeamera «buonorus» Ha yriayOiaéHHOM
YpOBHE —  OBJAJCHUE OOYyYalOUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(GYHKIMOHATBHOM  OpraHW3allid  JKUBBIX CHCTEM pPa3HOTO paHra u
MpruoOpEeTEHNE YMEHHH MCTIOIB30BaTh 3TH 3HAHUS B (DOPMUPOBAHUH HHTEpPECa K
omnpenenéHHo o0siacT MPOodEeCCUOHATIBHOW JESATEIbHOCTH, CBSA3aHHOU C
OuoJsiorued, WJIM K BBIOOPY Y4eOHOTO 3aBeACHUS ISl MPOJOTKEHUS
OMOJIOTHUYECKOT0 00pa30BaHMS.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha
yrayOnEéHHOM YpOBHE 00€CIIeYnBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOCHHE OOYYalOIUMHCS CHCTEMbl OHOJIOTHYSCKHX 3HAHUH: 00
OCHOBHBIX OWOJIOTHYECKHUX TEOPHAX, KOHICMINIX, THUIIOTe3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX W MpaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-
Hay4yHyI0 KapTUHY MHpa; O CTPOCHHMH, MHOIrooOpazuu u OCOOEHHOCTSIX
OMOJIOTHYECKUX CHUCTEM (KJIETKA, OpraHu3M, MOMYJSAIHUs, BHUJ, OHMOTeOIEeHO3,
Oouocdepa); O BBIJAIOMMXCS OTKPBITUAX M COBPEMEHHBIX HCCIICIOBAHHSIX B
OMoJIorNy;

O3HAaKOMJICHHE OOYyYaroIMUXCs C METOJaMHU TO3HAHUS >KHUBOU TMPHUPOIBI:
UCCJIEIOBATEILCKUMH  METOJIaMH OHUOJIOTMYECKUMX HayK (MOJIEKYJISIpHOU W
KJIETOYHOH OHWOJIOTHH, SMOPHOJIOTHUM W OWOJIOTMH PAa3BUTHSA, TCHETUKH H
CeJIeKIIMU, OWOTEXHOJOTUM M CUHTETUYECKOW OHMOJIOrMH, MaJICOHTOJIOTHH,
DKOJIOTMM); METOJaMH CaMOCTOSITEJIbHOTO  TPOBEACHUS  OMOJIOTMYECKUX
UCCICOBaHUM B Jlabopatopur W B TpHUpoje (HAOIIOJAeHUE, H3MEpEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIAJICHUE OOYYAIOIIMMHUCS YMEHUSIMH: CaMOCTOSITEIbHO HaXOAWTh,
aHAJIM3UPOBATh M MCIOJB30BaTh OUOJIOTHYECKYIO0 WH()OPMAITUIO; MMOJIH30BaAThCS
OMOJIOTUYECKONW TEPMHUHOJIOTHEH M CHMBOJIMKOM; YCTaHABIMBATh CBSI3b MEXKITY



pa3BUTHEM OHOJOTHUM M COLUHUAIBHO-3KOHOMHUYECKHMMH U 3KOJIOTUYECKUMU
npobJjieMaMu 4eJIOBEUECTBA; OLICHUBATh MOCJEACTBUS CBOEU JEATEIBHOCTU IO
OTHOIIICHUIO K OKpY’Karolleld MPHUPOJHON cpejie, COOCTBEHHOMY 3J0pPOBBIO U
3JI0POBBIO  OKPYXKAIOIIUX JIFOJieH; OOOCHOBBIBAaTh U  COONIOJATH  MEphI
npoduIaKTUKA UHGEKIIMOHHBIX 3a00JI€BaHMM, ITpaBUiia MOBEACHUS B MPUPOJIC
u obOecneyeHuss  0€30MacCHOCTH  COOCTBEHHOM  JKHU3HEACATEIBHOCTH B
YpEe3BbIUYAWHBIX  CHUTYyallMsIX MPUPOJAHOTO U  TEXHOTEHHOTO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHBIC HAYIHBIC OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BuUTHE Yy OOy4YalOlUXCA  MHTEUIEKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEW B TpOIlecCe 3HAKOMCTBA C BBIAAIONIUMUCSA OTKPBITUSIMH U
COBPEMEHHBIMH HCCJIEIOBAHUSIMU B OMOJIOTHH, PEIIaeMbIMU €10 MpobiieMami,
METOI0JIOTUEN OMOJIOTUYECKOTO HCCIIETOBAHMS, IPOBEACHUS
AKCIIEPUMEHTAIBLHBIX ~ HCCIEAOBaHUM, pelieHuss OMOJIOTUYECKHX  3ajad,
MOJICTUPOBaHUS OMOJIOTUYECKUX OOBEKTOB U MPOLIECCOB;

BOCMHUTAaHUE Y 00yUYarONIUXCsl ICHHOCTHOTO OTHOIICHUS K KUBOUW MIPUPO/IE
B I1IEIOM M K OTIEIbHBIM €€ O0O0BEKTaM U SBJICHUSIM; (HOPMUPOBAHUE
AKOJIOTUYECKOMN, T€HETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl MOBEACHUS B
IPUPO/IC; UHTETPALINM €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre O0O0y4arolmMMUCS KOMIIETEHTHOCTH B PallMOHAIBHOM
IPUPOAOIIOIH30BaHUU (COOMIOICHUE MPABUI TOBEACHUSI B MPHUPOJE, OXPaHBI
BUJIOB, DKOCHUCTEM, Ouochepbl), COXpaHEHUH COOCTBEHHOTO 3I0pPOBbS W
3MI0POBbSl  OKpyXaromux Jrojed  (coOmomeHuss Mep  NpoUIaKTUKU
3a00JIEBaHHH, oOecrieyeHue 0e30MmacHOCTH JKU3HEICATSIIBHOCTH B
YpE3BbIUYAMHBIX CUTYALUSIX TPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
WCITOJIb30BaHUs OMOJIOTHYECKUX 3HAHUM M YMEHHUH B IMOBCETHEBHOM KU3HM;

CO3JJaHME YCIOBUM JJIS OCO3HAHHOTO BbIOOpa  OOYyYaromMMUCS
VHIUBUIYaJIbHON oOpa3zoBaTeapHON TPACKTOPUH, CITIOCOOCTBYIOIICH
nocjeaynemMy npodecCHoHaIbHOMY CaMOOIPEICICHUIO, B COOTBETCTBUU C
WHJIVMBUAYaJbHBIMA HHTEPECAMU U TTOTPEOHOCTSIMU PEruoHa.

OOmiee 4YKWCIO 4YacoB, OTBEJAEHHBIX Ha H3y4YeHUE OHOJOTMU Ha
yTIyOJICHHOM YPOBHE cpeaHero oomiero oopasonanusi, cocrapiseT 204 yaca: B
10 xnmacce — 102 yvaca (3 yaca B Henenmo), B 11 kmacce — 102 yvaca (3 yaca B
HEJICJIO).

OT60p opraHu3aMoHHBIX (HOPM, METOJIOB M CPEICTB OOYUCHUST OMOJIOTHH
OCYIIECTBIISIETCS C YYETOM CIEIM(DUKU €T0 COJEP’KaHUS U HAIPABICHHOCTH Ha



MPOJOKEHHE OHOJOTHYECKOr0 00pa3oBaHUs B OpPraHM3aIUsIX CPEIHEro
po(hecCHOHAFHOTO U BBICIIETO0 00pa30BaHUSI.

OO0s3aTeNbHBIM  yCIIOBUEM TMPU OOYy4YEeHHH OWOJIOTHMU Ha YrIyOlIEHHOM
YpOBHE SIBJISIETCSI MPOBEJCHUE JIAOOPATOPHBIX M MpakTHueckux pador. Taxxke
ydyactie  oOydYarouuxcsi B BBIIIOJIHEHHMM  MPOEKTHBIX W y4eOHO-
UCCJIEIOBATENILCKUX pPabOT, TeMaTHUKa KOTOPBIX OINpEICNSIeTCs] y4uTeleM Ha
OCHOBE HMEIOIIMXCS MaTepHaTbHO-TEXHUUYECKUX PECYpCOB U  MECTHBIX
IIPUPOJHBIX YCIOBUM.



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHass OwWoJioTHSI — KOMIUICKCHass Hayka. Kpartkas wucrtopus
pa3BUTHS OMOJIOTHH. bHONOrMYecKne HAyKH W W3y4aeMble UMH TPOOJICMBI.
DyHIaMEHTAIIbHBIE, TMPUKJIAIHBICE W TOUCKOBBIC HAyYHBIE MCCICIOBAHUSA B
OMOJIOTHH.

3HaueHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOW KapTuHbl Mupa. [Ipodeccun, cBszanHbie ¢ Ouosiorueil. 3HaueHHE
OMOJIOTUU B TPAKTHUUYECKON [EATCIIbHOCTH YEJIOBEKa: MEIUIIMHE, CEIhCKOM
XO3SIMCTBE, TPOMBIIIUIEHHOCTH, OXPAHE MPUPO/IBI.

JlemoHCcTpauun

[Toptpetsi: Apucrtotens, Teodpactr, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mennens, B. U. Bepuanckuu, WM. II. ITaBmos, U. .
MeunukoB, H. . Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, O.
Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTHH C APYrUMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHHUE

XuBble cucTeMbl Kak IpeaMer u3ydeHuss Ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IMHCTBO XHUMHYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCTb,
CJI0KHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHW3aLNs,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, NK3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KHUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHBIMH,
TKAHEBBIM,  OPraHU3MEHHBINA,  IOMYJALUUOHHO-BUIOBOM,  J3KOCUCTEMHBIN
(buoreonenoTnueckuit), ouochepusiit. Ilpoueccrl, mpoucxoasue B >KUBBIX
cuctemax. OCHOBHBbIE TPU3HAKU XKUBOTO. JKM3HB Kak opma CyIIeCTBOBAHUS
marepun. Hayku, wusydaromme KUBBIE CHCTEMBI Ha Pa3HBIX YPOBHAX
OpraHu3alrH.

N3yuenue xuBbIX cucteM. MeToibl Ouonornueckoil Hayku. HaGmonenue,
W3MEpPEHUE, DOKCIIEPUMEHT, CUCTeMarh3auus, MeraaHanu3. llonsarue o
3aBUCUMOM W HE3aBUCMMOM TiepeMeHHOM. [lmaHupoBaHWe 3KCIIEpUMEHTA.
ITocranoBka u npoBepka runote3. Hynesas runoresa. [lonstue BoIOOpKH U €€



J0CTOBEpHOCTh. PazOpoc B Oumosormueckux maHHbIX. OIeHKa TOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJbTaTOB. [IpUUMHBI HCKaXEHUS PE3YIbTATOB SKCIIEPHUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JdeMoHCcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIE TMPHU3HAKU >KU3HW», «buonormyeckue
cucrtembl», «CBOWCTBa JKMBOM MaTepum», «YPOBHHU OpPraHU3aLMHU KUBOU
npupob», «CTpoeHre >XKMBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opranusMay, «buoreomnenos», «buochepay, «MeTosl
W3YUYCHHUS 5KUBOU TTPUPOJIBI».

OGopynoBanue: J1abopaTopHoe  oOOpyJOBaHWE IS TPOBEACHUS
HAOJIIOICHU, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckass padora «Vicronb3oBaHUE pPa3TUYHBIX METOJIOB IMpHU
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka — cTpykTypHO-(QyHKIIMOHATBHAA €IUHMIA >XUBOro. Mcropus
OoTKpbITUA KieTku. Paborel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJIO)KEHHUSI COBPEMEHHOM
KJIETOYHOU TEOPHHU.

Meronpl MOJEKYJISpPHOW W  KJIETOYHOM OWMOJOTHU: MHMKPOCKOIIHS,
xpomarorpadusi, dIeKTpodope3, METOJ MEUCHBIX aTOMOB, TuddepeHIranIbHoe
LHEeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue QuxcuposaHHwvlx
K1emok.  DIEKTpOHHas  MHUKpockonus. Kougokanvhas — mukpockonusi.
Bumanvhnoe (npusicusnennoe) uzyuenue Kiemokx.

JlemoHcTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K.
M. bap.

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DJIEKTPOHHBIM
MUKpOCKOT», «IcTOpHUs pa3BUTHS METOI0B MUKPOCKOITUM.

O6opynoBaHKe: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

IIpakTnueckasi padora «M3ydeHue MeETOJOB KIETOYHON OHOJIOTUU
(xpomatorpadusi, snekrpodopes, muddepennuansHoe IEHTPUPYTUPOBAHHE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKu

XUMHYECKHN COCTaB KIIETKA. Makpo-, MUKpPO- U YJIbTPAMUKPOIIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, pEareHTa, y4yacTUE B CTPYKTYPUPOBAHUU



KJIETKH, TEIUIOPETyJsIui. MuHepallbHbIE BEIIECTBA KIETKU, UX OMOJIOrHYecKas
poJib. POib KATHOHOB M aHHOHOB B KIIETKE.

Opranuueckue BeleCTBa KJIETKU. buonorudeckue mnonumepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTpyKTypbl OCJIKOBOM  MOJEKYJIBI.
[lepBuunasi cTpykTypa Oeiika, TENTUAHAs CBS3b. BTopuuHas, TpeTUYHA,
yeTBEepTUYHAsT CTPYKTypbl. JleHaTypanus. CpoiictBa 6enkoB. Knaccuduxarms
oenkoB. buonornueckue GpyHKIMn 6€IKOB. [IpuoHul.

Yrnesoapl.  MoHOcCaxapuabl,  AUCaxapuabl,  OJHMrocCaxapuabl U
nonucaxapuabl. OOmM MaH CTPOeHUs M (PU3MKO-XUMUYECKHE CBOWCTBA
yrieBoJoB. buonornueckue QyHKIUU yTiIeBOIOB.

Jlumuasl.  T'mapodunsHo-TuapOodOOHBIE  cBoMcTBa.  Kiaccudukarus
mununoB. Tpurnuuepunsl, Gocdonunuisl, BOCKU, crepouipl. buonornueckue
byakuuu aunuaoB. OO0IMe cBOWCTBA OMOJIOTMYECKUX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTB K CAaMO3aMbIKaHUIO, TOJTYTPOHUIIAEMOCTb.

Hyxneunnoseie kucnorsl. JJHK n PHK. Ctpoenne HyKIE€MHOBBIX KHUCIOT.
Hyxneorunpl. [Ipunnun kommiementapuoctu. [Ipasuno Yapradda. Crpykrypa
JHK — nBoiiHas coupaib. MecTOHaxoxJIeHue M Ouoyiornueckue (QpyHKIUU
JIHK. Buasl PHK. ®yukuuu PHK B kieTke.

Crpoenue monekynbl AT®. Makpospruueckue cBsa3u B MoJiekyiie ATO.
buonornueckue Gpynkiuu AT®. BoccTaHOBICHHBIC TEPEHOCUUKH, UX PYHKITUU
B KJeTke. /[pyeue uyxneosuompugpocgpamor (HT®D). CexBenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CrpykTypHas  Ouonorusi:  OMOXMMHYECKME U OWodu3nyeckue
UCCJIEIOBaHMSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OHMOMOJIEKYJI.
Mooenupoeanue cmpykmypol u @QYHKYuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepuwiti  ouzatin - u  opeanuueckuil cummes OUOMONEKYN U  UX
HenpupoOHbIX AHANO208.

JdemoHcTpanuu

[Hoprpetst: JI. Ilomunr, [Ix. Yorcon, ®. Kpuk, M. VYwuikunc, P.
®pauknun, ©. Caurep, C. [Ipy3unep.

Hunarpammel:  «PacnipenesieHue XUMHYECKUX DJJIEMEHTOB B HEXKHUBOU
npupoze», «PacrpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmuubr u cxemsl: «lleproguyeckas TadaMIIa XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MoJIeKyJbl BOJIbI», «BemecTBa B cocTaBe opraHu3MoB», «CTpoeHue
MOJIEKYJbl Oenka», «CTpyKTyphl OelKOBOM MoOJIeKynbD, «CTpoeHHue MOJEKYI



yraeBoaoBy, «CTpoeHue MOJeKyn JMNUIoB», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne MosneKysl ATO».

ObopynoBaHHe: XMMHUYECKAsI TOCYa U 000PYJOBaHHUE.

Jlaboparopnasi padora «OOHapyxeHHE OCJIKOB C  IOMOIIbIO
KaYEeCTBEHHBIX PEaKIUii».

JlabopaTtopnas padora «lccienoBaHue  HYKJIEMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue u QyHKIHMH KJICTKH

Tunel KJIETOK: 3yKapuOTHYeCcKas M Mpokapuotruyeckas. CTpyKTypHO-
(yHKIIMOHaIbHBIE 00PAa30BAHUS KIIETKH.

CrpoeHue mnpokapuoTuyeckoil kieTku. KierouHnas creHka OakTepuil u
apxei. OCOOGHHOCTM  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOPHOIA
IPOKAPUOTUYECKUX KIIETOK. MeCcTO U pojIb MPOKApUOT B OUOIIEHO3AX.

Crpoenne ¥ (QYHKIIMOHMPOBAHHWE  DYKAPUOTHYECKOM  KIIETKH.
[Ina3zmatnueckas memOpana (masmanemma). CTpykTypa IUIa3MaTH4YeCKOR
MeMOpaHnbl. TpaHCHOpT BEMIECTB 4Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbI (muddy3us, obneryéHHas auddysus), akTUBHBIA (EPBUUYHBIA U
BTOPUYHBIA aKTUBHBIN TpaHcnopT). [lomynponunaemocts memOpanbsl. Pabora
HaTpUN-KaJIMEeBOro Hacoca. DHAOLUMTO3: MUHOLUTO3, (paronuto3. DK30LHUTO3.
Knerounass crenka. CTpykTypa W (QYHKIMH KJIETOYHOM CTEHKH PACTEHUH,

rpuOOB.
[uronnasma. I{uro3onb. IluTockener. JIBMXKEHHME  IIUTOILIA3MBL.
Opranoujpl KJICTKH. OnnomeMOpaHHbIE OpTaHOU/TbI KJICTKHU:

supomazmaruueckas cetb (II1C), anmapat ["'onabkH, TM30COMBI, UX CTPOEHUE
u (yHkuu. B3anMocBsS3b OTHOMEMOpPAHHBIX OpraHOMNIOB KiIeTKu. CTpoeHue
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. CunTe3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUHBIX MeMOpaH. [ nagkuii (arpaHysipHbIii)
SHJOIUIa3MaTHUeCKuil peTukyiayM. CekperopHas QyHKIuUs anmnapara [ oJbxu.
Moouguxayus 6eaxos 6 annapame I onvoxcu. Copmuposra b6enxos 6 annapame
Tonvoorcu. TpaHCIOPT BeLIECTB B KiETKE. Bakyosln pacTUTENbHBIX KIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKWA: MHTOXOHJIPUHM, TUIACTHIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuo.  Cumbuocenes  (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHue #u (QyHKIIMM MHUTOXOHIPUN W
mactua. [lepBuyunbie, BTOPUYHBIC U CJIOKHBIE TUIACTH B (DOTOCUHTE3UPYIOMUX
AYKapHoT. XJIOPOIUIACTHI, XPOMOILIACTHI, JIEHKOIIACTHI BHICIIMX PACTEHUH.



HememOpannsie  opranounabl  kjnetku  Ctpoenne u  QyHKUHMH
HEMEMOpAaHHBIX  OPraHOMAOB  KIETKU. Pubocombl.  [Ipomesxcymounsvie
Gunamenmor. MukpoduiiaMeHThl. AKmuHo8vle Mukpoguiamenmol. MpIIIICUHBIC
KJIETKU. AKMUHOBble KOMHOHEHMbl HeMbluleyHblX Kiemok. MHUKpOTpyOOUKH.
Knerounsi uentp. CrpoeHHe © JIBUXKEHUE IKIYTUKOB W PECHHUYEK.
Mukpotpybouku nutomiasmel. LleHTpuons. berku, accoyuuposaunmvie ¢
MUKpoguiamenmamu u Mukpompyoouxkamu. Momophwie benxu.

Snpo. Obonouka siapa, XpOMaTHH, KapHUOILIa3Ma, SIIPBIIIKUA, UX CTPOCHHE
u ¢yHKuH. SnepHsiit 6enKoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacmoioKeHne
XpoMocoM B uHTep(dasHOM snpe. Dyxpomamun u cemepoxpomamun. bemxu
XpOMaTuHa — TUCTOHBI. JJuHamuxa s0epHot obonouku 6 mumosze. Aoephbili
MPAHCHOPM.

Kierounsle BkmrodyeHus. CpaBHUTENbHAs XAPAaKTEPUCTHKA  KIIETOK
AYKapHuoT (PaCTUTEIbHOM, >)KUBOTHOM, TPUOHOM).

JlemoHCcTpauun

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupbl u cxembl: «CTpOEHHE PYKapUOTHUECKOW KIETKn», «CTpoeHue
KUBOTHOM  KIeTKkW», «CTpoeHHe pACTUTENBHOM KIETKW», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHrE NPOKAPUOTUIECKOUN KIETKN.

ObopynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIpEnapaThl pacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpPENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopnass padora «lM3ydyeHue CTpPOEHUS KIETOK PpPa3IMYHbIX
OpraHUu3MOB.

IIpakTuyeckas padora «/3yueHue cBOMCTB KJIETOUHONH MEMOPAHBD».

JlabGopaTopnas pabdora «lcciaenoBaHue miaa3Moin3a U JEIUIa3MoJin3a B
PACTUTENBHBIX KIETKAX.

IIpakTnueckass padora «l3yueHne [BWKEHUS [UTOIUIA3Mbl B
PACTUTENbHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NPeBpPallleHUe JHEPIUH B KJIETKe

AccUMWIIALIMS U JAUCCUMIIIALIMS — JIBE€ CTOPOHBI MeTaboym3Mma. THIibl
oOMeHa BelIeCTB: aBTOTPO(MHBIN U TeTepoTpodHBIN. YyacThe KHUCIOpoaa B
OOMEHHBIX Mpolieccax. JHEPreTuueckoe obecreyeHne KIETKU: MpeBpalleHue
AT® B o00meHHBIX mporeccax. {OEpPMEHTATHBHBIM XapaKTep peaKIuit
KJIeTOYHOro MeTrabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA M MEXaHHU3M
neiictBus.  Kodepmentsl. Otiauuus  (QepMEHTOB OT  HEOPTraHUYECKHX



KaTaln3aTopoB. benKku-akTUBATOPHl W OCIKU-UHTHOUTOPHL. 3aBUCHMOCTH
CKOpOCTH (DEPMEHTATUBHBIX PEAKITHI OT Pa3IUIHBIX (PaKTOPOB.

[lepBUYHBIM CHHTE3 OpPraHMYECKUX BEIIECTB B KieTke. POTOCHHTES.
AnokcueenHulll u okcueennvlli pomocunmes y daxmepuu. Ceemocoouparowjue
nueMeHmsl U NUSMEeHMbl pPeakyuoHHo2o yeHmpa. Pollb XJIOpOIUIaCTOB B
nporiecce porocunresa. CBeroBas u TeMHOBas (a3bl. Pomoodvixanue, Cs., Ca. u
CAM-munst  ¢pomocunmesa. IlpomyktuBHOCTh (oTocuHTe3a. Brusame
pasITuYHBIX (PaKTOPOB HA CKOPOCTh (hOTOCHHTE3a. 3HaUeHNE (POTOCHHTE3A.

XeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIUE OAKTEpHH, JKeJIe300aKTepuu, cepoOaKTeprn, BOJOPOIHBIC
OakTepuu. 3HaUYCHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3Mbl. Buasl Opokenus. [IpomykTbl OpoxkeHUs U ux
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYyAUTEIU OOJIC3HEH.

AspoOHBbIe OpraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbIM 3Tan. [NWMKOIU3 — OECKUCIOPOIHOE PACIICTUICHUE
TJIIOKO3HL.

buonoruyeckoe okuciaeHue, Wiv KJIETOYHOE JbIXxaHue. Posib MUTOXOHIpUH
B TIpolleccax OMOJIOTMYECKOro  okucieHus. lluxnmueckume — peakiuu.
OxucnurensHoe GdochopusupoBaue. OHepeus MeMOPAHHO20 2paodueHma
npomonos. Cunmes AT®.: paboma npomonnoi ATD-cunmasvl. [IpeumyiecTra
a’poOHOro myTh OOMEHa BELIECTB IMepea  aHa’poOHBIM. I(P(HEKTUBHOCTH
AHEPreTUYECKOro 0OMeHa.

JlemoHcTpanumn

[Moptpetst: Jx. [Tpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtdenn, I'. A. 3aBap3uH.

Tabmumer u cxeMbl:  «DOTOCHHTE3», «DHEPTETHUCCKUM OOMEHY,
«buocuntes 6enkay, «Ctpoenue pepmMeHTa», «XEeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOTI, obopynoBaHue ISt
IIPUTOTOBJICHHSI IIOCTOSTHHBIX U BPEMEHHBIX MUKPOITPENapaToB.

JlabopaTropnass padora «l3yueHHe KaTAIMTUYECKONM aAKTUBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

Jlaboparopnasi padora «l3ydyeHue (HepMEHTATUBHOTO paCIICIIIICHUS
MEPOKCHUA BOJIOPOJIA B PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX).

Jlaboparopnasi pabora «CpaBHeHHEe mpoleccoB (OTOCHHTE3a U
XEMOCHHTE3a.



JlaGopaTopHnas padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacseacrBenHass uHGoOpMalus U Peajin3alus eé B KIeTKe

Peakunn wmaTpuuHOro cuHte3a. lIpUHOMII KOMIUIEMEHTApHOCTH B
peakMsIX MaTpUYHOrO CHUHTe3a. Peanuzaius HaciaeACTBEHHOW HH(OpMAaIUU.
I'enetnyeckuii koja, ero cBorcTBa. TpaHckpuniua — MatpuuHbiii cuHte3 PHK.
[IpyHIMOBI ~ TPAHCKPHUIILMK:  KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTD,
acuMMeTpu4HOCTh. Co3pesanue mampuynvix PHK 6 aykapuomuueckou kiemke.
Hexooupyrowue PHK.

Tpancmauus u e€ stanel. Yyactue tpaHcnoptHbix PHK B OmocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoaupoBanue amMuHOKUCIOT. Pob
pubocom B OmocuHTE3€e OerKa.

Cogpemennvie npeocmasieHus o cmpoenuu 2eHos. Opranuzaiusi rTeHoMa y
POKApUOT U 3YKAPUOT. Perynsanus akTHBHOCTH T'€HOB y mpokapuot. ['unoresa
onepoHa (®@. XKako6, XK. Mano). Mozrexynaprvie mexanusmvl IKCNpeccuu 2eH08
y oykapuom. Ponb xpomamuna 6 pezynrayuu pabomoel 2enog. Perynsuus
0OMEHHBIX MpoLEeccoB B kKieTke. Kilerounslii romeocTas.

Bupycsl — Hekserounble ¢GOpMBI KU3HM W OOJIMTaTHBIC Mapa3uThI.
CtpoeHne MPOCTBIX W CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
HKuznennorit yuxn J[HK-cooepocawux supycos, PHK-codepoicawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

BupycHbie 3aboneBaHus 4YeNOBEKa, JKMUBOTHBIX, pacteHuil. CIIN/,
COVID-19, conmansHbie 1 MEAUIIMHCKHIE MTPOOIEMBI.

buoungopmamura: unmeepayus u ananuz 6onrvuux maccusos («bigdatay)
CMPYKMYPHLIX Ouono2udeckux oanHvlx. Hanomexuonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie  @dynkyuu  oenxos. Cnocobvt Odocmasxu
Jlekapcme.

JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUM.

Tabmuer m  cxembl: «buocuHTe3 Oenkay, «l['eHeTHYECKHMH KOO,
«Bupycoy», «baktepuodarm.

IIpakTnueckas padora «Co3ganue MOAEIN BUPYCA».

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Knerounslii muki, ero mepuoabl W perymsius. Mutepdaza u MHTO3.
OcobeHHOCTH TPOIIECCOB, MpoTeKatonmx B uHtepdasze. [loaroToBka KIETKH K
nenenuto. IIpecunrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHYECKUA U
MOCTCUHTETHYECKHUI (MPEMUTOTHUYECKUI ) MepUoAbl UHTEP(A3bI.



Marpuunbeii cunre3 [JHK — penmmmkanus. [Hpuaouns! permmmkanun JHK:
KOMILJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CHUHTE3, AHTUIIAPAILICIBHOCTD.
Mexannsm perukaruu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Temomepsl u
TeaoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapUOTHUIl. JIAIITOMIHBIN U
raruiouHeIM  HA0Ophl XpoMocoM. ['oMosormunHble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue kinetkn — Muto3. CTaguu MUTO3a U TMPOUCXOMSIIME B HUX
rpouecchl. Tumel Muto3a. KapruokuHes U HUTOKUHE3. bronornyeckoe 3Ha4eHHUE
MHTO34.

Perynsauusa Mutotnyeckoro nukia kiuetku. [Iporpammupyemas kirerounas
ru0esb — anomnTo3.

Krnerounoe siapo, XxpoMocoMbl, PyHKIIMOHAIIbHASI T€HOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxku, cmapenus u euderu xiemox. «l{ugposas
KiemKka» — ououngopmamuyeckue mMooenu QyHKYUOHUPOBAHUSL KIemKU.

JlemoHCcTpauun

Tabnuiel u cxeMbl: «KU3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue
xpomocom», «Perumkanus JJHK.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpoIrpenaparbl: «MwHrto3 B
KJIETKAaX KOPEIIKA JIyKa.

JlabopaTtopnass  pabdora  «/3yyeHne XpOoMOCOM Ha  TOTOBBIX
MHKponpenapaTax».

JlaGopaTtopnass pabora «HaOmrogeHue MuTO3a B KIETKAX KOHYHMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. CTpoenue u GpyHKUMHM OPraHM3MOB

buonorunueckoe pa3zHooOpasue OPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcOOEHHOCTH  CTPOEHUS U JKU3HEACSATEIBHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrtepuu, apxew, OJHOKJICTOUYHBIC TPUOBI, OTHOKICTOYHBIC
BOJOPOCIH, APYrUe NPOTUCTHI. KOJIOHMaNbHbIE OpraHU3MBI.

B3auMocBsa3p yacTeli MHOIOKJIETOYHOTO OpraHusma. TKaHu, OpraHbl U
cucteMbl opranoB. Opranus3M Kak eInHoe neioe. ['omeocras.

Tkanu pacrenmii. Tumbel pacTUTENBbHBIX TKaHEH: o0Opa3oBaTeNbHAs,
MMOKPOBHAsI, TIPOBOJAIIASI, OCHOBHAsI, MexaHn4deckas. OCOOEHHOCTH CTPOCHUS,
GYHKIIUN 1 PacTIONOKEHUS TKAaHEH B opraHax pacTECHUH.



TKaHU KUBOTHBIX U YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEH: SIUTEINAIbHAS,
COCIMHUTENbHAS, MbIIedHas, HepBHAsA. OCOOEHHOCTH CTpOeHUs, (YHKIUN H
PaCIIOJIOKEHUS TKAaHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbel U
CUCTEMBl OPraHOB >XMBOTHBIX M 4eyoBeKa. DYHKIMM OPraHoB M CHUCTEM
OpraHoB.

Omnopa Tena opranu3moB. Kapkac pacrenuii. Ckenerbl OHOKIETOUHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyXHblil 1 BHyTpeHHUH ckener. CTpoeHHe U
THUIIBI COEAUHECHUS KOCTEN.

JIBukeHne oOpraHu3MoB. JIBH)KEHUME OJHOKIJIETOYHBIX OPraHU3MOB:
aME&OOoUIHOE, )KTYTUKOBOE, PECHUYHOE. JIBUKEHNE MHOTOKJIETOYHBIX PACTCHUI:
TPOIIU3MBI M HACTUU. JIBU)KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIleyHasi cucreMa. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. llornomenne BOABI, YIJIEKUCIOrO rasa |
MHHEPAJIbHBIX BEIIECTB pacTeHUsiMU. [IuTtanue >kMBOTHBIX. BHyTpumonsoctHoe
W BHYTPUKIETOYHOE TMHIIEBApeHUE. lIuTaHue TMO3BOHOYHBIX JKUBOTHBIX.
Otnmensl  OUIIEBApPUTENBHOTO  TpakTa.  lIuiieBapuTenbHBIE — KEIE3BI.
[IumeBapuTenpHas cucTeMa 4eJa0BEeKa.

JIlpixanue opraHu3MoB. JIpIxaHue pacTteHuil. JIpIxaHue IKUBOTHBIX.
Huddysus razoB uepe3 NoBepxXHOCTh KieTkU. KoxxHoe apixanue. JlpixaTenpHas
MOBEepXHOCTh. JKabGepHoe u j€royHoe abixaHue. J[pIxaHWE MO3BOHOYHBIX
JKUBOTHBIX M YEJIOBEKA. OBOJIOLUMOHHOE YCIOXKHEHUE CTPOECHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JIpIxaTenbHass cHUcTEMa 4YenoBeKa. MexaHuszMm
BEHTWJIALIMU JIETKUX Yy MNTULl W MJEKONUTAIOMNX. Perynsiuus abIXaHwusl.
JIpIxarenbHbIe 00BEMBI.

TpaHCcHOpPT BELIECTB y OPraHU3MOB. TPaHCHOPTHBIE CUCTEMBI PACTECHHM.
TpaHcnopt BelIecTB y XKUBOTHbIX. KpoBEHOCHas cucremMa W €€ Oprasbl.
KpoBeHocHasi cucrema TO3BOHOYHBIX JKHUBOTHBIX M 4yenoBeka. Cepaile,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOparieHus. IBOJTIOIUOHHBIC
YCIOXXHEHHSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX >KMUBOTHBIX.
Paborta cepana u eé perymsuus.

Brigenenne y opranusmoB. Beinenenue y pacteHui. Beigenenwe y
#KUBOTHbIX. CoKpaTutelibHble Bakyosid. Opranbl BbiaesieHus. DuibTpanus,
CeKpelns W 00paTHOE BCAachIBaHME KaK MEXaHW3Mbl pPaOOThl OpPraHoOB
BbiJieiieHUs. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW W BBIACIUTEIHHOU



cucreMamu. BplaeneHue y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenue u pyHkuroHupoBanue HeppoHa. OOpa3zoBaHHE MOYH Y YEIOBEKA.
3ammTa y OpraHuM3MOB. 3alllUTAa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M LMCTHl MNPOCTEHIIMX. 3alllUTa y MHOTOKJIETOYHBIX PACTEHHIA.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX IPOU3BOJHBEIE.
3amuTa opranuszma ot 0ose3Heil. UmmyHHas cucrtema yenoBeka. KiieTouHbli u
TYMOpaJbHBIA UMMYHHUTET. BpoXXAEHHBIN U MPUOOPETEHHBIN criennduyecKuit
UMMYHUTET. Teopus KiIIoHaIbHO-ceNeKTUBHOro nMmyHurera (I1. Dpnux, ®. M.
bepuer, C. ToneraBa). BocnamutenbHble OTBEThl OpraHu3MoB. Pomb
BPOXAEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxkxumocTte M perymsinms y OpPraHusmoB. PasgpaxumocTts y
OJHOKJICTOYHBIX OpraHu3mMoB. Takcucel. Pa3zgpaXuMocTh U peryusiuus y
pactenuid. PocToBbIEC BENIECTBA U X 3HAYCHHUE.

HepBHasa cucrema u pediekTopHas peryisiiusi y >KUBOTHbIX. HepBHas
cucteMa M €€ OTHENbl. JBOJIOUUOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOU
CUCTEMBI Yy >KMBOTHBIX. OTIEIBl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pednexc u pedpnexropras ayra. besycnoBHbie U yCIOBHbBIE pe(IIEKCHI.

I'ymMopasibHast peryJisinys ¥ S3HIOKPHUHHAs CUCTEMA )KMBOTHBIX M YEJIOBEKA.
JKenes3pl HSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleCTBHE TOPMOHOB.
B3auMocBs3b HEpPBHOW M 3HIOKpUHHOW cucteM. ['mnoramamo-runodusapHas
cucTema.

JlemoHcTpanumn

[Toptpert: U. I1. I1aBnoB.

Tabmumpr 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHbIE
Bojopocin», «baktepuny, «lIpocreitmmey, «Opranbl BETKOBBIX PAaCTCHUII»,
«CucreMbpl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBbie cucteMbl», «CTpoeHue cTelms»,
«CTpoeHue JIMCTOBOW IIIACTUHKWY», « TKaHU KUBOTHBIX», «CKEIET YeI0BEKay,
«ITmmeBapurenbHas cucreMa», «KpoBeHocHas cucrema», «/lpixarenpHas
cucrema», «HepBHas cucrema», «Koxa», «MplmeyHnas cucTemay,
«BpinenmurenbHas cuctemay, «IHIOKpUHHAs cucTeMay, «CTpOEHHE MBIIILBD,
«Ammynurer», «KumeuynonosoctHeie», «(Cxema TNHUTaHUS  PACTCHUI»,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX >XMBOTHBIX», «CTpO€HHE TUIpbD»,
«CTpoeHune miaHapun», «BHyTpeHHee CTpoeHue JT0KIeBOro 4epBs», «HepBHas
cuctemMa poid», «HepBHas cucrema ssrymku», «HepBHas —cucrema



npecMbikaromuxcsa», «HepBHas cucrema nruny, «HepBHas cucrema
MIIeKonuTamuxy, «HepBHas cucrema yenoBekay, «Pedimexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIpENnapaThl OJJHOKJIETOUYHBIX
OpraHU3MOB, MHKpOIIpEnaparbl TKaHEW, PAKOBUHBI MOJLIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXKHX, JKUBbIE K3EMIUIIPbl KOMHATHBIX PACTEHHM, TepOapuu
pacTeHUM pa3HbIX OTJEJIOB, BJIAXKHBIC TMpenapaThl >KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMA OECIO3BOHOUYHBIX >XMUBOTHBIX, CKEJET YeJIOBEKa,
obopynoBaHue JUisi JAEMOHCTpPAllMd TOYBEHHOTO W BO3AYIIHOIO MUTaHUS
pacTeHul, pacIeryieHUs] Kpaxmana U OENKOB TOoH JeHCTBHEM (DEpMEHTOB,
o0opyJ0oBaHUE JIsi JEMOHCTpAIlMM OIBITOB MO W3MEPEHHUIO >KHU3HEHHOMN
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHbIX JIBH)KEHUN, MOJEIHU TOJIOBHOTO
MO3Tra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEW pacTeHUII.

JlabopaTopHas padora «/3ydeHrue TKaHEN KUBOTHBIX).

JlabopaTopHas padora «/3ydeHrne OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHM3MOB

@opMbI pa3MHOKEHUSI OPraHU3MOB: Oecrosioe (BKIII0OYasi BEreTaTUBHOE) U
nojioBoe. Buubl 0ecnosioro  pa3MHOXEHHUS: TMOYKOBAHHME, CHOPYJISALNS,
dbparMenTaius, KJIOHHPOBaHUE.

ITonmoBoe pasmuoxenue. [losoBbie KiIeTKHU, WK rameTsl. Meito3. Craauu
Mmeiniosa. [loBenenne xpomocom B Mmenose. KpoccuHrosep. buosormueckwnii
CMBICJI M€H03a U MOJIOBOTO Iporecca. Melo3 U ero MECTO B JKU3HEHHOM LIMKIIE
OpraHU3MOB.

[Ipen3aponsimieBoe paszButue. ['amerorene3 y KUBOTHBIX. [losioBbie
xene3pl. OOpa3oBaHME W pa3BUTHE TMOJOBBIX KiIeTOK. CrnepmaTtoreHes u
ooreHe3. CTpoeHHE MOJIOBBIX KIIETOK.

OmomoTBOpeHHEe W AMOPHOHANBHOE pa3BUTHE KUBOTHBIX. CrocoObI
OIIOAOTBOPEHUS: HApYX)HOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHEe3). DMOPHOJIOTUS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeenez — oOHa u3 2nasHvlx npobiem
ambpuonoeuu. Kowyenyus mopgocenos u moodenu mopghoecenesa. Cramuu
AMOpHOTeHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). JpoOnenue. Tumbl
apobnenusi. [lemepmunupogannoe U HeOepMUHUPOBAHHOE  OpoOIieHue.
brnacmyna, munwer 6nacmyn. OcoOeHHOCTH JPOOJEHUS MIICKOMUTAIONIUX.
3apopIlieBble JUCTKU (racTpyJtisalusi). 3akiajJka OpPraHOB W TKaHEW u3
3apOABIIIEBbIX JIMCTKOB. B3anMHOe BiMsSHME YacTell pa3BUBAIOIIETOCS



3apoppliia (AMOpHOHATBHAS MHAYKIHS). 3aKiIaKa IJIaHa CTPOSHUS JKUBOTHOTO
KaKk pe3yiapTaT MEPaApXUUYECKUX B3aUMOJCHUCTBUMA TE€HOB. BimsHue Ha
AMOPHOHATILHOE PA3BUTUE PA3THUHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue xkuBoTHBIX. IlocToMOpuoHanbHbIN nepuoj. [Ipsmoe u
HenpsiMoe pas3BuTue. PaszButue ¢ metamop(]o3oM y OECHO3BOHOUYHBIX U
MIO3BOHOYHBIX >KMBOTHBIX. BHOJOTMYECKOE 3HAYEHHUE MPSMOr0 M HEMPSMOTO
pPa3BUTHSA, UX PACIPOCTPAHEHUE B MPUPOJIE. THUIBI pOCTA KUBOTHBIX. DaKTOPHI
peryJiliiu poOCTa KUBOTHBIX M uyejoBeka. CTaauud MOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [leprobl oHTOreHesa yenoeka. CtapeHue
U CMEPTh KaK OMOJIOTMYECKHUE MPOIECCHI.

Pasmuoxxenne u pa3Butue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHuil. OOpa3zoBaHue crmop B Tpoliecce Meiiosa.
l'amerorenes y pacrennii. OIIOJOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX
opranu3MoB. J[BOiTHOE OIJIOIOTBOPEHUE Y IIBETKOBBIX pacTeHui. OOpa3zoBaHue
Y Pa3BUTHE CEMEHU.

MexaHu3MBbl PETYJIAIMA OHTOT€HE3a Y PACTCHUMN U )KUBOTHBIX.

JemoHCcTpanumn

IToptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmumel 1 cxembl: «BereratuBHOe pa3MHOXKEHHE», « THIbI Gecroaoro
pa3sMHOXEHUsD», «Pa3MHOXKEHHE XJIaMUAOMOHAAbDY, «Pa3MHOXKEHHE HBIIIEHBIY,
«Pa3MHOXeHUe  ruape», «Meino3», «XpoMocoMbl»,  «l'ameroreHesy,
«CtpoeHue IMIEKIeTKH U criepMaro3onaay, « OCHOBHBIE CTaIMM OHTOTEHE3a»,
«IIpssmoe m Hempsimoe pazBuTHE», «Pa3BuUTHE MaWCKOTO KXyKa», «Pa3Butune
capanun», «Pa3Butue mArymku», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pactenuit»y, «CTpoeHue CeMsSH OIHOAOJBHBIX M JBYIOJIBHBIX PACTECHUI»,
«KW3HEHHBIN UMK MOPCKOM KamycCTb», <« KWU3HEHHBIA WHKI MXay,
«OKu3HEHHBIN UK NAIOPOTHUKAY, <« KM3HEHHBIN [IUKJI COCHBD.

OGopynoBaHKe: CBETOBOM MHUKPOCKOM, MHUKpOMpenapaThl SUICKIECTOK U
CIIEpMaTO30UI0B, MOAENb «I UK pa3BUTHS JATYIIKN.

JlabopaTopnass pabora «l3yyeHHe CTpPOEHHUS TOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIPENnapaTaxy.

IIpakTnueckass padora «BbIsBICHUE MPU3HAKOB CXOACTBA 3apObIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass padora «CrpoeHuUE OpPraHOB pPa3MHOXKEHUS BBICIIMX
pacTEHUI.



Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH M U3MEHYHBOCTH
OpPraHu3MoB

Hcropust cTaHOBIIeHUS W pa3BUTUSL T'€HETUKU Kak Hayku. PabGoter I
Mennens, I'. ne ®pusza, T. Moprana. Posib 0T€UECTBEHHBIX YUEHBIX B PA3BUTUU
renetuku. Padotel H. K. Konbrora, H. U. BaBuiioBa, A. H. benosepckoro, I'.
. Kapneuenko, 10. A. ®ununuenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TIOHSATUSI W CHUMBOJBL. ['OMOJOTHYHBIE
XPOMOCOMBI, AJUICJIBHBIE TE€HbI, aJbTCPHATUBHBIC NMPU3HAKH, JOMHUHAHTHBIA U
pELIECCUBHBIN MPU3HAK, TOMO3UTOTa, F€TEPO3UroTa, YUCTasl JIMHUS, THOPUJIBI,
reHotur, (eHotur. (OCHOBHBIE METOJBI TEHETHKU: THUOPUIOIOTHYECKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKUHM.

JemoHcTpanuu

[Toptpetsi: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konbsnos, H. 1.
Basunos, A. H. benozepckuii, I'. 1. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKINY, «CXEeMbl CKPEIIMBAHUS.

JlaGopaTtopnass paGora «Jlpo3oduina kKak OOBEKT TEHETUYECKHUX

VICCIIEIOBAHUIY.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBwiii 3akoH Mengenss — 3aKoH

eauHooOpazusi THUOPUIOB MEpBOTO mMokoyieHUs. I[IpaBuio AOMUHUpOBAHUS.
Bropoii 3akoH MeHnenss — 3aKOH pacuieyieHus] Tpu3HakoB. [{urtomornyeckue
OCHOBBI MOHOTUOPHUIHOTO CKpeluBaHus. [ umore3a 4ucToThl raMer.

AHanmsupyomnee CKpEIIUBaHUE. [IpomexyTOUHBIN XapakTep
HaclieoBaHusl. PaciienyieHne npu3HakoB IPU HETIOJHOM JJOMUHUPOBAHUH.

JurubpunHoe ckpemuBaHue. Tperwit 3akoH MeHzaenss — 3aKOH
HE3aBUCUMOI0  HACJIEIOBaHWsS  NPU3HAKOB.  LlUTONOrMYecKue  OCHOBBI
JTUTHOPUIHOTO CKPEIUBAHUSI.

CuenieHHoe  HaciegoBaHue  npusHakoB. PabGotet  T. Moprana.
CueryieHHOE HacleIOBAaHUE TE€HOB, HAPYIICHUE CILEIJICHUS MEXIy TeHaMH.
XpOMOCOMHAas TEOPHS HACIICICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIN MEXaHU3M OIPEAEIECHUS M0J1a. AyTOCOMBI
U TIOJOBbIE XPOMOCOMBI. ['OMOramMeTHBli M  TETEPOraMeTHBIM  IOJL.
['enetnyeckass CTpyKTypa NOJIOBBIX XpOMOcCOM. HacienoBanue npU3HAKOB,
CLEIUIEHHBIX C TTOJIOM.



I'eHotnn kak wnenocrHas cucrema. [lmedoTponusi — MHOKECTBEHHOE
JNEUCTBUE TeHa. MHOXECTBEHHBIN ajuiein3M. B3auMoJIeicTBHE HeallJIEIbHbBIX
reHoB. KommiementapHocts. Onuctas. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PAa3BUTHUSl PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eneTnyeckue MexaHU3Mbl CHUMOWOTE€HE3a, MEXaHU3Mbl B3aUMOJCUCTBUS
«XO35IMH — Tapa3uT» M «XO3iUH — MHKpPOOHOM». ['€HEeTMYEeCKHE aCIEKThI
KOHTPOJIS ¥ M3MECHCHUSI HACJIEICTBEHHOW HH(POPMAIIMH B TTIOKOJICHHSIX KIETOK U
OPTraHUu3MOB.

JemoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuubr u cxembl: «llepBbiii U BTOpoOi 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanusupyroliee — cKpemmuBaHue»,  «HemonHoe
nomMuHupoBaHue», «CIlIETUICHHOE HaclieIoBaHUE NPU3HAKOB Yy JIPO30(UIIbIY,
«I'enetuka mnona», «Kapuotun uenoBeka», «Kapuotum 1apo3oQuib,
«Kaprnotunn nTune», «MHOXKECTBEHHBIM —aiuienu3m», «B3aumopaencreue
TE€HOBY.

O6opynoBanue: MoJenb IJis JEMOHCTpAllMd 3aKOHOB €IMHOOOpa3us
rUOpUIOB TIEPBOTO TMOKOJCHUS W PACHICTUICHHS MPU3HAKOB, MOJENb IS
JEMOHCTPALlUM 3aKOHA HE3aBUCHMOI'O HACJIENOBAHUS IMPU3HAKOB, MOJENb JJIs
JEMOHCTpPAllUM CUEIJICHHOTO HACJIEAOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOTI,
MUKpornpenapar: «Jpo3zodumnay.

IIpakTuyeckas padora «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEILUBAHUA Y APO30PUITBD.

IIpakTuyeckass padora «/I3ydyeHue pe3ylbTaToOB  JUTHOPUIHOTO
CKpENIMBaHUs y IP030(DUIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTHma W cpeibl mpu  (GopMupoBaHuU (GEHOTHUIIA.
N3MeHunBOCTh, Tpu3HAKOB. KadyeCTBEHHbIE M KOJMYECTBEHHBIC IPU3HAKHU.
Buibl 13MEHUMBOCTH: HEHACJICACTBEHHAS W HACIICICTBEHHAS.

MoaudukaoHHass W3MEHUYMBOCTh. Poib cpensl B (opMUpOBaHUU
MO U (DUKAITMOHHON U3MEHUYHMBOCTH. Hopwma peaKkuuu MpU3HAKA.
Bapuanuonunsiii psan u BapuanuonHas kpuBas (B. Horanncen). CpolicTBa
MOAU(UKAIIMOHHON N3MEHUHUBOCTH.



I'enoTrnnueckas M3MEHYUBOCTb. CaoiicTBa T€HOTUITUYECKOMN
W3MEHYMBOCTH. BHIBI TE€HOTUIMUYECKOW W3MEHYMBOCTH: KOMOWHATHBHAS,
MyTalMOHHAas.

KomOunHaTtiBHas M3MEHYMBOCTh. Meilo3 M MOJOBOM MpoIlecC — OCHOBA
KOMOMHATUBHOM HM3MEHUYMBOCTU. Poib KOMOMHATUBHON M3MEHYMBOCTH B
CO3JJaHUU TEeHETUYECKOro pa3Ho00pasus B Ipejiesiax OqHOTO BUA.

MyTanmoHHas U3MEHYUBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE MW WHAYUUPOBAHHBbIE MYyTaluu. SepHble W
nuToria3MaTuyeckue wMyrtanuud. CoMaTUYecKue U TOJIOBbIE  MYTallUu.
[IprunHBI BO3HUKHOBEHUS MyTaluil. MyTareHsl U UX BIMSHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO IPOIECcCa. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacnencTBeHHoi u3menunBoct (H.M. BaBunos). BHesiepHas u3MEeHUMBOCTD U
HACJIEICTBEHHOCTb.

Onuecenemuxa u INUSEHOMUKA, pPOTb dNULEHeMmUYecKux @Gaxkmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JlemoHCcTpauun

IToptpetsr: I'. ne ®pu3s, B. Uoranucen, H. 1. BaBuios.

Tabmuubr u  cxembl: «Bunmbl wu3meHunBoCcTH», «MoaudukanoHHas
W3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiosy,
«OmnonotrBopenuey», «l'eHernueckue 3aboneBaHuA  YelOBeKa», «Bumuel
MyTaLH».

O6opynoBaHue: *KUBbIE U repOapHbIe FK3EMILISIPbl KOMHATHBIX PACTEHHI,
pucyHku (dpoTtorpaduu) ;KkMBOTHBIX C PA3IUYHBIMA BUIAMH U3MEHYUBOCTH.

JlabopaTopHasn padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKAIMOHHON U3MeHUUBOCTU. [locTpoeHHe BapHAIMOHHOTO psla M|
BAPUALIMOHHOU KPUBON».

IIpakTuyeckas padora «Mytamuu y apo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKka

Kapuorun yenoseka. MexayHapoiHas mporpaMma MCCIIeIOBaHUS T€HOMaA
yenoBeka. MeToabl HU3Yy4YEHUsS] TEHETUKHM 4YEJOBEKA: TIeHEaJIOTM4eCKUi,
OJIM3HEIOBBIH, LIUTOTEHETUYECKUIA, MOIMYJISAHMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpeMeHHOE  OMpENIENICHUE  TE€HOTHIIA:
MMOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE€ C IOMOILBIO
[MI1P-ananu3a. HacmencrBeHHnbie  3a0ojieBaHUs — 4YellOBeKa. [ eGHHBIE |
XpOMOCOMHBIE ~ ©OOJI€e3HH  4YeloBeka. bone3sHu ¢ HAcleACTBEHHOUH



MPEIPACTIOIOKEHHOCTHIO. 3HaueHUE MEIUIIMHCKOM IeHETHKU B
MPEAOTBPALICHUHU U JICUEHUU F€HETHYECKUX 3a00JieBaHUM yenoBeka. Meauko-
FeHEeTHYECKOE KOHCYJIbTUPOBAHUE. CTBOJIOBBIC KJICTKH. ITousTue
«TEHETUYECKOT0 Tpy3a». ODTHUYECKHUE AacIeKThl HCCIEI0BaHUM B 00JIacTH
pPEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enetnueckue (GakTophl MOBBIIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K
¢u3nmueckoMy W XHMHYECKOMY  3arpsi3HCHHIO  OKPYXKAIOMeH  CpeJbl.
['eneTnyeckas npenpacnoOKEHHOCTh YEJIOBEKA K MATOJIOTHSM.

JemoHCcTpanumn

Ta6muier u cxembl: «KapuoTui yenoBekay, «MeTo1bl U3y4YeHHUS TeHETUKU
yeJioBeKay, «I'eHeTnueckue 3a001¢BaHMS YEJIOBCKaY.

IIpakTnueckas padora «CocTaBjieHUE U aHAJIU3 POJOCIOBHOM.

Tema 15. Cesntekuiusi opraHu3MoB

JloMecTukanus W CeNeKIus. 3apOKJACHUE CEJICKIMU W JOMECTHKALUU.
VYuenue H. W. BaBunoBa o IleHTpax MNPOUCXOXKICHUS U MHOTo0Opasus
KYJIbTYPHBIX pacTeHUU. POJIb CeNeKIIMU B CO3JaHUU COPTOB PACTEHUU U MOPOJ,
#KuBOTHBIX. CopT, mnopoma, mTaMM. 3aKOH TOMOJIOTUYECKHX PAIOB B
HaclieACcTBeHHOM wu3MeHuuBoctM H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOM paboTHhI.

Meroapl cenekMoHHON pPaboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIMA H
WHIUBUAYAJIbHBIA.  JTanbl  KOMOWHAIIMOHHOW  cejekuuu.  McnblTaHue
MPOU3BOAUTENIEH MO MOTOMCTBY. OTOOp MO TE€HOTHNY C TOMOIIBIO OLICHKH
(eHoTHNa MOTOMCTBA U OTOOP IO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBeHHBIM  MyTareHe3 Kak METOJ  CEJIEKIIMOHHOM  paloThl.
PaguanyoHHbli M XUMHYECKHMA MyTareHe3 Kak MCTOYHUK MyTalud y
KYJIbTYPHBIX (hOpM OpraHu3MoB. M crmob30BaHHEe TEHOMHOTO PEIaKTHPOBAHUS
1 MeToA0B pekomOuHaHTHBIX JIHK 115 monmydeHus ncxoqHoro mMarepuania s
CCJICKLIMU.

[Tonmyuyenue TTOJTUTIJIONIOB. BuyTtpuBnaosas rUOpUIN3aLIUSL.
biuskopoacTBeHHOE  CKpelMBaHue, WM  uHOpuauHT. HepoacTBeHHOE
CKpeIllUBaHue, WU ayTOpuIuHr. ['eTepo3uc u ero mpuuuHbl. Mcrnosb3oBaHue
rerepo3uca B cenekuun. Otnanéunas rudbpuansanud. [Ipeomgonenue 6ecrioaus
MEXKBHUIOBBIX THOpUIOB. JlOCTIKEHHMS CEICKIIMM PACTCHUHM M IKUBOTHBIX.
«3enénas pesonroyusy.

CoxpaHeHue U U3yYEHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUI
U UX JUKUX PpOoJauyed JJs1  CO3JaHUsS HOBBIX COPTOB U THOPHIOB



CEJIbCKOXO3SIMCTBEHHBIX  KYJBTYP. M3yuenue, coxpanenue u ynpasieHue
CCHEeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYUUIEeHUS CYWeCcmBYIOUWUX U CO30aHUsS HOBbLX HOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUEeM COBPEMEHHbIX Memooo8
HAYYHbIX UCCIe008aHUT, NePedosblX udell U NePCReKMUBHbIX MEXHOI02UL.

JdeMoHCcTpanuu

IToprpets: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuupr u  cxemsl: «LIeHTpBI TMPOUCXOXKACHUS U MHOrooOpasus
KYJIbTYPHBIX PACTEHHID», «3aKOH TIOMOJIOTMYECKUX DPSAOB B HACIEACTBEHHOU
U3MEHUYMBOCTHY», «MeTtoapl cenekuum», «OtaanéHHas TruOpUAU3aIMY,
«MyTtarenes».

JlaGopaTtopnasi pabora «l3ydyeHue COPTOB KyJNbTYPHBIX PAcCTEHUU U
IIOPOJT JOMAIITHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METON0B CEIIEKIINU PACTCHUIN.

IIpakTnuyeckas padora «lIpuBnBKa pacTeHUI».

Jrckypcusi «OCHOBHBIE METOJZIBI M JOCTHIKEHUS CEJICKIWH PACTCHUU U
KUBOTHBIX  (HAQ  CEJNEKIMOHHYI0  CTaHIMIO,  IUIEMEHHYI0  ¢epmy,
COPTOUCHIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1abOpaTOPHUIO
arpOyHHMBEPCUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. buorexHos0rust ¥ CHHTeTHYECKAs1 OMOJIOT U

OOBEKThI, UCIIOJIb3yeMble B OMOTEXHOJOTMHU, — KJIETOYHbIE U TKAHEBbIE
KyJbTYpbl, =~ MHUKPOOPTaHHM3MBI, HX  XapaKTepUCTHKA. TpagulrOHHas
OMOTEXHOJIOTHS: XJIeOOMEeUeHne, TMOJyYeHHE KHUCIOMOJOYHBIX MPOIYKTOB,
BuHOAEne. Mukpobuonorudeckuii cuHTe3. OOBEKTH MUKPOOHOTOTHYECKUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIIOT U BUTAMUHOB.

Co3iaHre TEXHOJIOTMI M MHCTPYMEHTOB I1IEJICHANPABIEHHOTO W3MEHEHUS
U KOHCTPYUPOBAaHUSI TE€HOMOB C LEJIbI0 TMOJYy4YEHUS OpPraHu3MOB U HX
KOMITOHEHTOB, COJIEp KAIllUX HE BCTPEUAIolInecs B MPUPOJE OMOCUHTETUYECKHE
MyTH.

Knerounas naxxenepus. MeTozibl KyJIbTYpbI KJIETOK U TKAHEW PACTEHUN U
KUBOTHbIX. KpuoOanku. Comaruueckas TUOpUAM3alUs U COMATUYECKUH
smOpuoreHes. Mcmonp30BaHue rarionioB B CENEKIUH pacTeHuil. [lonyuenue
MOHOKIIOHANIbHBIX anmumern. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKIIOHANbHBIX aHmumen 6 Meduyure. VICKYCCTBEHHOE OILIOIOTBOPEHHE.
PexoHcTpykuust — SHWLEKIETOK M KIOHMPOBAaHHME  KUBOTHBIX.  Mertog



TPAHCIUIAHTALIMK SIEP KIETOK. Texnonocuu 0300poénenus, Kyaibmueuposanus u
MUKDPOKIOHATLHO20 PASMHONCEHUSL CENIbCKOXO3AUCTNGEHHBIX KYAbMYD .

XpoMOCOMHass U T€HHasg WHKEHepHs. VICKyCCTBEHHBI CUHTE3 I'€Ha U
koHcTpyupoBanue  pexomOuHaHTHeIXx JHK.  Cosdanue  mpamnceennwvix
opeanuzmog. JIOCTM>KEHUST M TEPCHEKTUBBI XPOMOCOMHOW U TE€HHOU
UHKEHEPHUH. DKOJIOTHYECKUE U ATUUECKHUE MPOOJIeMbl TCHHONU WHKEHEPHH.

Memuuunckue Ouotexnonoruu. IloctreHomHast muQpoBas MeTUIMHA.
[MIIP-auarHoctuka. MeTa00JIOMHBIA aHadu3, TEHOLICHTPUYECKUN aHau3
IIPOTEOMA YEJIOBEKA JUI OLICHKH COCTOSHHUSA €ro 310poBbiA. Mcnonb3zoBanue
CTBOJIOBBIX KJIETOK. TapreTtHas Ttepanus paka. 3D-OuouHxeHepus st
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUM, CO3AaHUs
KOMIUJIEKCHBIX TKaHEW COYETaHHEeM TEXHOJOTUU TPEXMEPHOTO OMONPUHTUHTA U
ckaddosuHra 1715 pelieHus 3a1a4 MepCOHATM3UPOBAHHON METUIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C LIEJbI0 oOecreueHruss KOMOMHUPOBAHHOM
3amuThl oT Bo30yaureneir OPBU, ycTaHOBIEHHE MOJIEKYJISAPHBIX MEXAHU3MOB
¢yukuunonupoBanuss PHK-copepkamux  BUPYCOB, BBI3BIBAIOIIUX — 0CO0O
ornacHbl€ 3a00JI€BaHUS YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanumn

Tabmuuber wu  cxembl:  «Vcnonmb3oBaHME ~ MHUKPOOPTaHHM3MOB B
IPOMBIIIJIEHHOM  NpOU3BOJCTBE», «KierouHas wuHxkeHepus», «l'eHHas
WHXXEHEPHUS.

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOTUI.

IIpakTnuyeckas padora «llonmyyeHne MOJTOYHOKUCIBIX TPOAYKTOBY.

JkcKkypcusi «bUOTEXHONOTUS — BaXKHEHIIAs MPOU3BOJIMUTENBHAS CHUIA
COBpPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)Y.

11 KUIACC

Tema 1. 3apoxknenue U pasBuTHE 3BOJTIOIUOHHBIX MPEACTABJICHUH B
OnoJIoTUu

OpomonmonHas teopuss Y. JlapBuHa. IlpeanochulkKu BO3HHKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBikyuue cuibsl  SBofonuMuM  BUmoB 1o Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTh PAa3MHOYKEHUS OPTraHU3MOB, HACIIEJACTBEHHAs W3MEHYUBOCTD,
0opr0a 3a CyIIecTBOBaHNE, €CTECTBEHHBIM U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cuntetrnueckoi Teopuu sBomounu (CTI). HeittpanbHas
Teopust 3BoJirod. CoBpeMEeHHasi JBOJIOLMOHHAS OMOJIOTHS. 3HAaYeHUE



HBOJIIOLIMOHHOW TEOpUU B (OPMUPOBAHUU ECTECTBEHHO-HAYYHOW KapTHHBI
MHpa.

JdeMoHCcTpanuu

[Toptpetsi: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosbe, Y. Hapsun, C. C. UetBepukos, 1. N. lImansraysen, k. Xonaeis, /.
K. benses.

Tabmuupr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHero)y,
«JlectHuma xuBbIX cymecTB (mo Jlamapky)», «Mexanusm (opmMupoBaHUs
MIPUCTIOCOOJICHNI y pacTeHui u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapuipyra nyrewmectsus Y. Jlapsunay», «Haxoaxu Y. [lapBuna», «Popmbl
O00ppOBI  3a  cymiecTBoBaHue», «llopoabl romybeit», «MHoroobpasue
KyJIbTYpHBIX (GopM KamycThl», «Iloponbl goMaliHMX >KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BUJOB (1o Y. JlapBuny)», «Cxema COOTHOIICHHUS
JBIKYIIUX CHJI 3BOIOLUNY», «OCHOBHBIE MOJOKEHUS CUHTETHUYECKOW TEOpUHU
ABOJIFOLIUNY.

Tema 2. MUKpP03BOIIOLMSA U €€ pe3yJIbTAThI

[lonynsaumst Kak »3JeMEHTapHas eAuHula 3Boitound. CoBpeMEHHBbIE
METO/Ibl OIIEHKM TE€HETUYECKOTO pa3HOooOpa3usi M CTPYKTYPhI TOIMYJISIIHIA.
N3menenne reHO(OHAA MOMYJSIUM Kak 3JIEMEHTApHOE HBOJIOLHUOHHOE
sBJICHHE. 3aKOH TeHeTrnueckoro paBHoBecus Jx. Xapnau, B. BaitnOepra.

OneMmeHTapHbie (aKTOpbl (IBMXKYIIUE CHJIBI) ABOJIONMHU. MyTalmOHHBIN
npouecc. KomOuHaTMBHas W3MEHYMBOCTH. [Ipeildp reHoB — ciydaiiHble
HEHAIIpaBJICHHbIE W3MEHEHMs 4YacToT ajulesned B mnomymauusax. Oddexr
ocHoBarens. Ipgexkm OymuLiounoeo eopaviuika. CHuUdCeHue 2eHemuyecko2o
pasnooopaszusi: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenog 6
oonvuwux u manvlx nonyaayuax. Murpamun.  M3omAuus  MOMYJISIIMNA:
reorpadudeckas (IpOCTpaHCTBEHHAs ), OMOJIOTUYECKast (PEPOTyKTUBHAS ).

EctecTBeHHBINl 0TOOp — Hampapisitomuid (akTop 3BoOJOLUA. DOpPMBI
€CTECTBEHHOI0 OTOOpa: JABWXKYUIUH, CTAaOWIM3UPYIOIIMMA, pa3pbIBAIOIIMIA
(mu3pynTuBHbIi). [TonoBoit 0T60p. BO3HMKHOBEHNE M ABOMIONUS COLIUATBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3yJbTaT MHKPOIBOJIOIUH.
Bo3nukHOBeHHe  mpHCOcOOJieHMiE y — opraHu3MoB.  ApoMopdo3sl U
HAIMOAJAINTALUH. [Tpumepsl IPUCTIOCOOJICHHIA y OpTraHU3MOB:
Mopdosoruueckue, (HU3UOIOTHUECKHE, OWUOXMMUYECKHE, TOBEIACHUYECKUE.
OTHOCHUTENBHOCT MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.



Bun, ero xputepum u cTpykTypa. BumooOpaszoBanue kak pe3yibTar
MUKpO3BOIIOIUU. M3omsamus — kimoueBoit paktop BumooOpazoBanus. [lytu u
CIIOCOOBI BUJ1I000pa30BaHUS: aJUIoNIaTPUUYECKOe (reorpacduueckoe),
CUMIIaTpUYECKoe  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUIUIOMIU3AIINS,
rudpuauzanus). JJIMTensHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanuzmbl (HOpMUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponp sBomonmMoHHOM Ouonornu B pa3pabOTKE HAyYHBIX METO/OB
coxpaHeHus1 Onopa3zHooOpa3rs. MUKPOIBOIIONUS W KOABOJIOIHS MMAPA3UTOB H
UX X035eB. MexaHu3mbl (HOPMHUPOBAHHS YCTOWYMBOCTH K AHTHOWOTHKAM U
crtoco0Obl OOPHOBI ¢ HEH.

JdemoHcTpanumn

[Toptpetsi: C. C. YeTBepukos, 3. Maiip.

Tabmuupbr u cxeMbl: «MyTanmoHHasi U3MEHUUBOCTHY, «[lomymnsunonHas
CTpyKTypa Buaa», «CxeMa TposiBIECHUA 3akoHa Xapau—BaitHOepray,
«/IBIKYIIHE CHJIBI DBOJIOLUW», «JKOJOTHYECKAsT W30JSAUUS MOMYJISIIAN
ceBaHCKoU Qopenmn», «l'eorpaduueckass 301U JTUCTBEHHULIBI CUOUPCKON U
JUCTBEHHUILIBI JaypcKoity, «llomynsiroHHbIE BOJHBI YUCICHHOCTH XHUIHUKOB
U KepTB», «Cxema JEeUCTBHUS €CTECTBEHHOTO oTOopa», «Dopmbl OOPHOBI 3a
CylIecTBOBaHuEe», «MHAYCTpUAIBHBIM METaHu3M», <OKHBBIE HMCKONAeMBbIC»,
«IToxkpoBUTENBCTBEHHAs] OKpacKa KUBOTHBIX», «lIpeaynpexaaromas okpacka
KUBOTHBIX»,  «Dusznonorndyeckue  amantranuuy,  «lIpucrnocobieHHOCTh
OPraHu3MOB U €€ OTHOCUTEIBHOCThY», «Kpurepuu Buma», « Buabl-IBOMHUKNY,
«Ctpyktypa BuAa B npupoae», «(Crnocodbl  BHA0O0Opa30BaHUS»,
«I"eorpaduueckoe BUJ1000pa30BaHNE TPEX BUJIOB JIAHTBITIIEI,
«IKOJOTHYECKOE BUA000pa30BaHUE BUIOB CUHUID), «lloMUIIonib pacTeHuin»,
«KamycTHO-peieuHbIil TuOpum.

O6opynoBanue: repOapuu pacTeHUM, KOJUJICKIIMM HACEKOMBIX, dYydelia
NTUIl U 3BEpEH C MpUMEpPaMU Pa3IUYHBIX MPUCTOCOOJEHUN, dyderna MTUIl U
3Bepel pa3HbIX BHUJOB, TepOapuu pacTeHUU OJIM3KUX BHUJIOB, 00pa30BaBIIUXCS
Pa3JIMYHBIMU CTIOCOOAMH.

Jlaboparopnasi paGora «BpIsiBIeHHE M3MEHUYMBOCTU y OCOOEH OJIHOTO
BUJIY.

Jlaboparopnasi pa6ora «lIpucrmocoOneHuss OpraHU3MOB H  UX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCThY.

Jlaboparopnasi pa6ora «CpaBHEeHHE BHIOB 1O MOP(POIOTUUYECKOMY
KPUTEPHUIO).



Tema 3. Makpo3BoIOLMS U €€ pe3yJabTaThl

Meronsl wW3yyeHUss MakKpod3BodoUMU. [lameoHTOIOrMYecKkne MeTObl
u3ydeHus: sBofonuu. I[lepexomnsie GopmMbl U (PUIOTEHETUYECKUE PAJIBI
OpraHU3MOB.

buoreorpaduyeckue mMeToqbl n3ydeHus: sBontonuu. CpaBHeHHe (0PI U
¢dayHbl MaTepukoB U OcTpoBOB. buoreorpaduueckue obnactu 3emiu. Busbi-
SHAEMUKHU U PEIIUKTHI.

OMOpHOJIOTHYECKME W CPaBHUTEIBHO-MOP(OJOTHYECKHE  METO[bI
U3Y4YEHUsl SBOJIOUMU. ['€HeTMYecKue MeXaHU3Mbl SBOJIOLMU OHTOTE€HE3a M
NOSIBJIEHUS. 3BOJIIOLMOHHBIX HOBUIECTB. ['OMOJIOTMYHBIE M aHAJOTUYHBIE
opranbl. PyquMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYISIPHO-TEHETHYECKUE,
OMOXMMHMUYECKHE UM  MaTeMaTUYeCKUE METOAbl  HM3YyUEHHUs  HBOJIOLUU.
['omonornynsie rensl. COBpEeMEHHbBIE METOABI TOCTPOCHUS (PUIOTEHETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIIOLUS TEHOMOB.

O6mue 3akoHOMepHOCTH (TIpaBujia) HBOMOUMH. [lpunyun cmenwvl
GdyHKyu. Heob6patumocTs ABOJIIOLIHH. AnanTtuBHast paauanusi.
HepaBHOMEPHOCTH TEMIIOB 3BOIIOLIUN.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkeb.

Ta0muiel u CXEMBI: «DuoreHeTHUECKUN pAan JIOILIAJIN,
«ApxeonTtepukcy», «3Bepo3yObie smiepbl», «Creronedanby, «PuHHOGUTH,
«CeMeHHbIE TanoOpOTHUKWY», «buoreorpaduueckue 30HbI 3eman», «perd
KOHTUHEHTOBY», «PenukTel», «HavanbHble cTaguu SMOPHUOHAILHOTO Pa3BUTHS
NO3BOHOYHBIX JKMBOTHBIX», «l OMOJIOTHYHBIE M AHAJOTMYHBIE OPIaHbD»,
«PynumeHTs», «ATaBU3MBI», «XpOMOCOMHBbIE HAOOpbl 4YelOBEKa U
MKUMIIaH3e», «l J1aBHbIE HampaBlIEHUs 3BOIOLMMY», «OO0IIMEe 3aKOHOMEPHOCTH
HBOJIIOLIUNY.

OGopynoBaHue: KOJUICKIIUU, TepOapuu, MYJSKH HCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB
U aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe *KU3HN Ha 3emJie

Hayunpie rumores3bl NpOUCXOXKIEHHS >KM3HU Ha 3emie. AOHOreHes u
naHcrepmus.  JloHaydHble — NOpPENCTaBICHUS O  3apOXKICHUM  KU3HU
(kpeamonn3M). I'mmore3a NOCTOSHHOIO CAaMO3apOXKACHHUS JKU3HH M €€



onpoBepkeHue onbitaMu  ®. Pemmu, JI. Cnammanunanm, JI. Ilacrepa.
[IpoucxoxneHne )KU3HU U aCTPOOHOIOT U

OcHOBHBIE ~ JTambl  HEOpraHWYecKow  sBomrouuu.  [lnanerapnHas
(reonoruyeckasi) 9BOJIOLUUA. XUMHUYECKas 3BOJIONMSA. AOUOTEHHBIN CHHTE3
OpraHnyeckux BemecTB U3 Heopranmdyeckux. Oneit C. Mumiepa u I'. FOpu.
OO0pazoBanue mnoaumMepoB U3 MoHoMepoB. KoanepBathas rumorteza A. U.
Onapuna, runorte3a mnepBuuHoro OynboHa JIk. XonjaeilHa, TeHeTHYecKas
runore3a . Mémmepa. Pubosumer (T. Uek) m rumoreza «mupa PHK» V.
['un6epra. ®opMupoBaHre MeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Hcropust 3emnn u MeToApl €€ u3ydeHHs. Mckoraemble OpPraHMYECKHE
octatku. ['eoxpononorus u e€ wmertonbl. OTHOCUTENbHas M aOCOIIOTHas
reoXpoHoJIorus. I'eoXpoHoIorudecKkas 1mKaia: S0Hbl, 3pbl, IIEPUOLBI, JIIOXH.

HavaneHble 3Tambel opranvndeckoi 3Bosronnu. [losBieHHE M 3BOIIOLHS
MEPBBIX KJIETOK. DBOJIIOLMSA MeTa0oau3Ma. BO3HUKHOBEHNE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKpPOOHBIE OMOIUIEHKM Kak aHajlor IMEpBbIX Ha 3emile
coobuiecTB. CTpoMaToauThl. [TpoKkapHOTHI U 3yKapuOTBHI.

[Ipoucxoxnenue YKapHuoT (cumbuorenes). DBOJIIOLIMOHHOE
IIPOUCXOXKIAECHUE BUPYCOB. IIpOMCXOXIEHHE MHOTOKJIETOYHBIX OPIraHU3MOB.
BO3HMKHOBEHHE OCHOBHBIX I'PYIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl BOJIOLUHU BBICIINX pacTeHHil. OCHOBHbBIE apoMOp(}O3bI
pactenuil. Beixon pacrenmii Ha cymy. llosiBiIeHMe CnOpOBBIX pacTEeHUU U
3aBoeBaHME UMHU Cymd. CeMeHHble pacTeHus. lIponcxoxaeHue HBETKOBBIX
pacTeHU.

OcHOBHBIE ATallbl ABOJIOLUUN KUBOTHOrO MUpa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. [lepBble  XopmoBble KHMBOTHbIE. JKW3Hp B BOoJe. OBOJIIOLUSA
no3BoHOYHBIX. [Ipoucxoxaenune ambpubuit u pentwiuid. [Ipoucxoxnenue
miekonuTaomux W nrul. [Ipunnun kimodeBoro apomopdosza. OcBoeHHe
0€eCr03BOHOYHBIMU U TO3BOHOUYHBIMU >KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emiie MO 3paM U NEPUOAAM: apXeu, MPOTEPO30i,
najaeo3ou, Me3030M, KaiHo30M. OOmas xapakTepuCTHKa KiuMara |
reojlornyeckux mnpoueccon. [losiBieHHe U paclBET XapaKTEPHBIX OPTaHU3MOB.
VYrneoOpa3oBaHue: €ro yCJIOBUS U BIUSHUE HAa Ta30BbIil cCOCTaB aTMOC(heEpHI.

MaccoBble BBIMUPaHHUSI — 3KOJOTMYECKHE KPU3UCHI Ipouwioro. IIpuunHbl
U CIEICTBUS MAacCOBbIX BhIMUpaHUN. COBPEMEHHBIM SKOJOTHMUECKUU KPHU3HC,
ero ocooennoctu. [Ipobiema coxpanenust OuopazHooOpasusi Ha 3emiie.



CoBpemeHnHas cucteMa opranudeckoro mupa. [IpuHnune! knaccudukanum
opranu3MoB. OCHOBHBIE CUCTEMATHUUECKHE TPYIIbI OPTaHU3MOB.

JdeMoHCcTpanuu

IToptpetsl: @. Peau, JI. Cnammannanu, JI. ITactep, . 1. Meunukos, A.
N. Onapumn, [Ix. Xonneitn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muier u cxemsl: «Cxema onbiTa @. Penny», «Cxema omnbita JI. [lacTepa
[0 M3YYECHHIO CaMO3apoKJeHusa Xu3Hu», «Cxema ombita C. Mwmepa, I
Opu», «Itanbsl HeOpraHUYECKoM IBOSIIOIUNY, «I €0XpOoHOIOTHYECKas IIKAJay,
«HadanpHple 3Tanmbl  OpraHuyeckoil sBomtonum», «Cxema 00pa3oBaHUS
AyKapuoT MyTéM cumOuoreHesza», «Cucrema XuUBOW NpUPOIb», «CTpoeHUe
BUpyca», «Apomopdo3bl pacteHui», «PuHHOPUTHY, «OIHOKICTOYHBIE
BoJOpoCcHn», «MHOrokierounsie Boaopocin», «Mxu», «llanopoTHUKNY,
«l'onocemeHHble pacTeHus’», «OpraHbl UBETKOBBIX pacTeHui», «Cxema
Pa3BUTHUS KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «IIpocTeitmme»,
«Kumeunononoctusie», «Ilnockue depBu», «Unenuctonorue», «PoiObI»,
«3emHOBOHBIEY, «IIpecMmbikarommecs», «lltunpey, «MuekonuTaronme,
«Pa3BuTHe XU3HU B apXEUCKOM 3pe», «Pa3BuThe XKU3HM B NPOTEPO30MCKOU
ape», «Pa3zBurThe KHW3HM B MAJIEO30MCKOM 3pe», «Pa3Burue XU3HU B
Me3030HMCKOi 3pe», «Pa3BuTHE KU3HH B KalHO30MCKOM 3pe», «CoBpeMeHHas
CHUCTEMA OPraHUYECKOr0 MUPA».

O6GopynoBanue: repbapu pacTEHUU Pa3IUYHBIX OTIEIOB, KOJJIECKIIMU
HACEKOMBIX, BJIQXXHBIC TIPENaparbl >KUBOTHBIX, PAKOBUHBI MOJIIOCKOB,
KOJUICKIIMM WIJIOKOXHUX, CKEJEThl MO3BOHOYHBIX >KUBOTHBIX, Yydella NTHUI[ U
3BE€pEM, KOJJIEKIMA OKAMEHEJIOCTEHW, TOJE3HBIX MCKOMAEMbIX, MYJISIKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryansnaa gaGopatopHasi padora «MoaeaupoBaHUE OIBITOB
Mumnepa—tOpu 10  u3y4eHHI0O a0MOTEHHOTO CHHTE3a OPTraHUYECKUX
COCIMHEHU B IEPBUYHOM aTMOChepe».

JlabopaTopnas pabdora «/3yyeHne U ONMHUCAHUE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IpakTnueckasi padora «l3yueHne ocoOCHHOCTEH CTpOEHHUS pacTECHUM
Pa3HBIX OTAEIOBY.

IlpakTuyeckass  pa6ora  «/3ydeHne  OCOOCHHOCTEH  CTPOCHUS
MMO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ejioBeKa — AaHTPOINOIeHe3

Paznensl 1 3anaun aHTPONOIOTUH. METOIbI aHTPOTIOJIOTHH.



CraHOBNIEHUE MPEACTABICHUI O MPOUCXOKIECHUU YeJIOBeKa. Penurnos3usie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxonmcTBOo 4enoBeka ¢ JKMBOTHBIMH. (CHCTEMAaTHMYECKOE IOJIOKEHHE
yesoBeka. CBHIIETENBCTBA CXOJCTBA YEJIOBEKA C KUBOTHBIMHU: CPAaBHUTEJIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHYECKHUE, ($hU3M0I0r0-OMOXUMHYECKHE,
nosefeHueckue. OTanMyus 4YeJloBeKa OT JKMBOTHBIX. [IpsAMoxoxieHue u
KOMILJIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOrO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

JBwxkymme  cuibl  ((hakTOpbl)  aHTPOIOTEHEe3a:  OMOJOTHYECKHeE,
counanbHble. COOTHOLIEHHE OMOJOTMYECKUX U COLUANbHBIX (PAKTOPOB B
AHTPOITOTCHE3E.

OcCHOBHBIE CTaJUM aHTPOIIOTreHe3a. PaHHME YenoBekooOpa3Hble 00€3bsIHbI
(IpOKOHCYNBI) M paHHUE MOHTHJbI — OOLIME NPEIKH YeIOBEKOOOPa3HBIX
00e3psiH U JIoAEeH. ABCTpPAJONMUTEKHM — JIBYHOTHE Npeaku ojen. Yenosek
YMEIbIM, NEPBBIE W3TOTOBIICHHS OpYyAuU Tpyaa. UenoBeK NPAMOXOISIIMA U
NEepBbI BbIXOJ Jrofed 3a mpenensl Adpuku. YenoBek reidaenbOeprckui —
oOLIMi MpeAoK HeaHAEPTaJIbCKOrO YEJOBEKa M YeJOBEKa pasyMHOro. YenoBek
HEaHJEPTAIBCKUI Kak BUJ JIIOJEH XOJOJHOTO Kiumara. YemoBeK pa3yMHBIN
COBPEMEHHOIO THUIIA, JCHUCOBCKHA YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneoreneTnka u najaeoreHOMUKa.

DBOJIIOLMSI COBPEMEHHOTO YesioBeKa. EcTecTBEHHBIN 0TOOP B MOMYIISIIUAX
yesoBeka. MyTalMoHHBIN nponecc U noauMopdusm. [lonynsiuroHHbIE BOJHBI,
apeid reHoB, Murpamus u «3PQGeKT OCHOBATENN» B MOMYJISLHUAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue packl. Ilonstue o pace. boisbimme pacel: eBporieonaHas
(eBpa3umiickasi), aBcTpajo-HerpoujHasi (dKBAaTOpUajbHas), MOHIOJOUIHAS
(a3marcko-aMepuKaHcKas). Bpems m myTH pacceneHusl 4esoBeKa MO IUIaHETe.
EauncTBO yenoBeueckux pac. HaydHas HeCOCTOSITENIBHOCTh — pacu3Ma.
[Ipucnoco06aeHHOCTh YeIOBEKa K pPa3HbIM YCIOBHUSIM OKpY)KArOUIEH Cpelbl.
Bnusuaue reorpaduueckoid cpenbl W jpeidda TeHOB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YeTIOBEKA.

MexauciuIuinHapable  MeToAbl B (u3mdeckoil  (OMOJOTHYECKOM)
AHTPOIIOJIOTUU.  OBOJIOUMOHHAS  AHTPOINOJIOTUS W MNaJCOAHTPONOJIOTHS
YeJIOBEUECKHUX MONyJIsAIuid. buoconumanbHble HCCIeq0BaHUS TPUPOABI YEIOBEKA.
HccnenoBanue KO3BOMIOIUHN OMOIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdeMoHCcTpanuu



[Toptpetsr: Y. lapsun, JI. Jluku, 5. 4. Pornacknii, M. M. I'epacumos.

Tabmuet U  cxeMbl: «MeToabl aHTpomoJiorun», «l['0JoOBHONW MO3T
yenoBekay, «UYenoBekooOpasHble 00€3bsAHBI»Y, «CKeNeT YelloBeKa M CKeJeT
muMnaH3e», «PyIMMEHTBhl U aTaBU3MBbI», «/[BHKYyIIUME CUIIBI aHTPOIIOTEHE3ay,
«IBOJIIOLIMOHHOE JIPEBO YEJIOBEKA», «ABCTPAIONUTEK», «YEIOBEK yMEIbIi»,
«Yenosek mpAMoOXomAIMN», «JleHHUCOBCKMM 4enoBek» «HeaHmepranbubhy,
«KpomanboHLB, «IIpeakn yenoBekay, «ITarbl FBOJIOLNUN YeJIOBEKay, «Packl
YEJIOBEKA.

O6opynoBanue: MYJSDKA OKaMEHEJIOCTeH, MPEAMETOB MaTepHaTbHOU
KyJIbTYphl TPEIKOB YeNOBeKa, penpoaykuuu (pororpaduu) KapTHH C
MUDOTOTHYECKUMU U OMOJCHCKUMHU CIOKETaMH TPOUCXOXKICHUS 4YeJIOBEKa,
doTorpaduu HaxOJIOK HMCKOMAEMBIX OCTAaTKOB YENOBEKa, CKEJIEeT 4elIOBeKa,
MOJENb Yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJAENIb KHCTH YEJIOBEKA U
KUCTH IIUMITAH3€, MOJIEJIN TOpCa MPEAKOB YEITOBEKA.

JlaGopaTopnass padora «l3ydeHue ocoOEHHOCTEH CTpOEHHUS CKeJeTa
YEJIOBEKA, CBSA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckass padora «/3yuyeHue SKOJOTMYECKHX  aJanTalud
YEJIOBEKA.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHONICHUSIX OPraHU3MOB M
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KaKIel cpeaou

3apoxneHne W pa3BuTue 3kojiorun B Tpyaax A. I'ymGonsara, K. @.
Pynee, H. A. CeBepuona, 3. I'ekkensa, A. Tencnu, B. H. Cykauésa. Paznenst u
3a7a4u 3K0JIOTMU. CBsI3b IKOJIOTUU C IPYTUMU HAYKAMU.

Mertonas! skosoruu. [loneBbie HaOMIOAEHUA. DKCIIEPUMEHTHI B 9KOJIOTHU:
npupoAHbie W JabopaTopHble. MonaenupoBaHue B 3KOJIOTHH. MOHUTOPUHT
OKpY’KaroIIel CpeJibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIN.

3HaueHUE DSKOJIOTMYECKUX 3HAHUM [JI1 YEJIOBEKA. KOJOTHYECKOE
MHPOBO33PEHNE KaK OCHOBA CBA3€M 4yernoBeuecTBa ¢ npupoaoi. DopmupoBanue
AKOJIOTUYECKOMN KYJIbTYPbI U 9KOJOTHYECKON TPAMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

[Toptpetsi: A. I'ymb6oabaT, K. @. Pynbe, H. A. CeBepuos, 2. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3aeibl sKoaoruny, « MeToabl sKoIorum», «CxeMma
MOHUTOPHUHTA OKPYKAOLIEN CPEIBD.

JlaGopaTtopnass  padora  «M3yueHwe  METOJOB  DKOJOTHYECKHUX
WCCIICIOBAHUI».



Tema 7. Opranusmsbl U cpea 0OMTaHUSA

Oxomornueckre  (GakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanus skonormdeckux (akTopoB: abuoTHUYECKHe, OUOTHUYECKHE,
aHTpornoreHusie. O0IIMe 3aKOHOMEPHOCTH JEHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBmwno wmunumyma (K. Ilnopenrens, HO. JIu6ux). TonepaHTHOCTB.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Abuotnyeckue Qaxtopsl. CBeT Kak skonorumueckuii akrop. JleiicTBue
Pa3HbBIX YYaCTKOB COJIHEUHOT'O CIIEKTPa Ha OPraHu3Mbl. DKOJIOTHYECKUE TPYMIIbI
pacTeHUN W JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajbpHas poJib CBETA.
doTonepruoausM.

Temneparypa kak skosioruueckuii ¢akrop. [leiicTBue TemriepaTypbl Ha
opranu3Msbl. [IoHKHIIOTEpMHBIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocTs kak skosormdeckuil Qgakrop. Ilpucnocobiienus pacteHuil K
Mo//Iep KaHuI0 BOJAHOTrO Oananca. Knaccudukanust pacTeHHid IO OTHOLLIEHUIO K
Bozie. [IpucnocoOnenust KUBOTHBIX K M3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOUTaHMSI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3AYIIHAs, TTIOYBEHHAS,
riiyOMHHas MOAINOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3NKO-XUMHUYECKUE
OCOOEHHOCTH cpell OOMTaHus OpraHu3MoB. l[IpucrnocobiieHus OpPraHu3MOB K
KU3HH B Pa3HbIX CPEIax.

buonornueckne putMmbel. BHemHne n BHyTpeHHHE pUTMbL. CyTOUHBIE U
roJinyHbie pUTMbL. [IprcrnocoOIeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM
YCJIOBHM KU3HU.

XKusnennsie ¢opmbl opranu3moB. [loHsaTne o xu3HEHHOU (opme.
XKuzHennole QopMBI pacTeHUH: JepeBbsl, KYCTapHHUKH, KYCTapHHUKH,
MHOTOJIETHUE TpaBbl, OAHOJETHUE TpaBbl. JKU3HEHHbIE (OPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’pOoOMOHTHI. OCOOEHHOCTH CTpPOEHUs U oOpasza
AKU3HH.

buotnueckue  daktoppl. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOTEepalusi, MyTyaIn3M, KOMMEHCAIM3M (KBApTUPAHTCTBO, HAXJIEOHUUYECTRO).
Herpoduueckue B3ammopeiicTBus (Tommdueckue, opudeckue, padpuueckue).
3HaueHne OMOTHYECKHUX B3aWMOJACUCTBHUU Ui CYIIECTBOBAHUS OPraHU3MOB B
cpene ooutanus. [IpHHIMIT KOHKYPEHTHOTO UCKITFOUEHUS.

JdemoHcTpanumn



Tabmumpl 1 cxembl: «OKkonoruueckue (GaxTopsr», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHE  TPYNNbl  KUBOTHBIX 1O  OTHOIIEHUIO K  CBETY»,
«TennmokpoBHbIE KUBOTHBICY, «XO0JI0THOKPOBHBIE KUBOTHBIEY,
«DuznonornuecKne ajanTaluu KUBOTHBIX», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«buonoruueckue putMmbl, «Ku3HeHHBIE (GOPMBI pacTeHUi», «KU3HEHHBIE
(GOpMBI JKUBOTHBIX», «DKOCHCTEMA HIMPOKOJIUCTBEHHOTO Jieca», « DIKOCHCTEMA
XBOWHOTO Jecay, «llemu mwTanus», «XumHU4ecTBO», «llapazutusmy»,
«Konkypenuus», «CumoOnos», «Kommencannzmy.

O6opynoBanue: repbapun pacTeHU M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BJIUSTHUIO PA3JIMYHBIX JKOJIOTMYECKUX (PAKTOpOB, TrepOapuul CBETOIIOOUBBIX,
TEHEIIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBbIE, TCHEIOOUBBIC U
TEHEBBIHOC/IMBbIE ~ KOMHATHBIE  PACTeHHs, Trepbapud W KOJUICKIIUU
TETJI0FOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, dydena NTHUI] U
3Bepeil, repOapuu pacTeHWil, OTHOCAIIMXCS K rurpoduraMm, Kcepopuram,
Me30(UTaM, KOMHATHBIE PACTEHHUS MAHHBIX TPYMI, KOJJIEKIMU KUBOTHBIX,
OOUTAOIIMX B Pa3HbIX Cpenax, rep0apuu U KOJUIEKIIMU PACTEHUH U )KMBOTHBIX,
00J1aJafoIIMX YepTaMHi NPUCTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSAM YCIOBUMA
KU3HU, TepOapuu U KOJUICKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
¢dbopM, KOJUIEKIIMM >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3IMYHBIX OHOTHYECKHUX
B3aUMOJICUCTBUSIX.

JlaGopaTtopnasi padora «BbIsiBIIeHHE NPUCTIOCOOTICHUNH OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTtopnasi padora «BbIsiBIIeHHE NPUCTIOCOOTICHUNH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATyPhI».

JlabopaTopHasi padora «AHAaTOMUYECKHE OCOOCHHOCTHM pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixos10rMsi BUAOB M MOMYJISA LU

OKOJIOTUYECKUE  XapaKTePUCTUKU  momyhsauuu.  llomynsamus — kak
Ounonoruyeckasi cuctema. Posib HEOJTHOPOJHOCTH Cpefibl, PU3NUECKUX 0aphepoB
U 0coOeHHOCTe OuoJoruu BUIOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOMN
CTPYKTYpbl nomyisiuuid. OCHOBHBIE TOKA3aTeNW MOMYJSIIIUU: YHUCIECHHOCTD,
IJIOTHOCTh, BO3PACTHASI M TOJIOBAasl CTPYKTYpa, POXKAAEMOCTh, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHSL.

Okosoruyeckass ~ cTpykrypa  nonyisiiuud.  OleHKa — YUCJIEHHOCTH
nonyysinuu. JluHaMmuka nonyiasiquud U e€ peryisiiusa. buotndeckuii moteHman
nonyisiuud. MogenupoBaHue JuHAMUKM — nomyisuuu.  KpuBble  pocta



YUCJIEHHOCTU Tonyssanuu. KpuBble BbDKUBaHUS. Perynsuus 4YHMCIEHHOCTH
MOMYJISIIANA: POJIb (PAKTOPOB, 3aBUCAIIUX M HE 3aBUCAIINX OT IIOTHOCTH.
DKoJioruYecKue crpaTeruu BuaoB (r- u K-ctpaterun).

[Tonsitue 00 3KosOrMUecKkoi Hule BuAa. MecrooOuranne. MHoromepHast
Mozenb 3Kkonorndeckor Humm JIx.M. XartuyuHcoHa. PazMmepsl 3KOJI0TMYECKOU
Huy. [loTeHnnanpHas u peaTn30BaHHas HULLU.

Bun kak cucrema momynsanuil. Apeansl BUAOB. Buasl U UX KU3HEHHbIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHHUS M MUTpAIMil KUBOTHBIX. buonoruyeckue
WHBA3WH Yy>KEPOJHBIX BUIOB.

JdemoHcTpanumn

[Toptper: k. . XaTuynHCOH.

Tabmuubr U cxembl: «IKOJIOTHYECKUE XapPAKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpancTBeHHass CTpyKTypa mnomyiasiuun», «Bo3pacTHble MOUpPaMUIbI
nonyasanum», «CKOpOCTh 3aceleHHs] TMOBEPXHOCTH 3€MIIM  Pa3InYHBIMHU
opranuzmammn», «Mogenb 3xkonorndeckort Humm J[x. M. XatunHconay.

O6opynoBanue: repdapun pacTeHUH, KOJJIEKIIMH KUBOTHBIX.

Jlaboparopnass paGora «lIpucnocobiieHust ceMsiH pacTeHUH K
PacCeNCHUIO.

Tema 9. Ikon0orust coodmecTB. IKOJIOrHIECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu MexIy
OpraHu3Mamu B OMOLIEHO3E.

Okocucrema kak oTkpbitas cucteMa (A. [Ix. Tencnu). @yHKUHOHATBHBIE
OJIOKM OpraHM3MOB B DSKOCHCTEME: MPOAYLEHThI, KOHCYMEHTHI, PEIyIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJIOKH
skocucTeM. [louBbl M Wbl B 3KOcHcTeMax. KpyroBopoT BEHIECTB M MOTOK
SHEPTUH B SKOCUCTEME.

OcHOBHBIE  TOKa3zaTeld HAKOCUCTEMBI. buomacca ¥ IPOAYKIIHS.
DKOJIOTUYECKUE TUPAMU/IbI YK CEN, OMOMACChl U SHEPTHUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HamnpagpieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBI. AHTPONOTE€HHbIE BO3JCUCTBUS Ha
cykneccun. Kmmmakcnoe cooOmiectBo.  buopasznooOpazue ©  TOJHOTA
KPYTrOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. DKOCUCmEMbL 03ED U peK. DKOCUCmeMbl Mopeli
U 0Kearos. Jkocucmemol MyHOp, 1€CO8, cmeneti, NyCMblHb.



AHTpONOreHHbIE 3KOCHCTEMBI. ATrpo3KocucTeMa. ArpoueHos. Pazmuuwms
ME3K]ly aHTPOINIOTEHHBIMU U IPUPOAHBIMU IKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas
dnopa u ¢dayna. Cunantponusanus ropojickoi ¢daynsl. buonornueckoe u
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aUMOJICHCTBUI
OpraHM3MOB B JKOcHCTeMax. Ponv kackaowoeo 3¢pgexkma u 6udos-
0upuramopos (Knouesvix 6u008) 8 QyHKyuoHuposanuu skocucmem. lleperoc
SHEPrUU U BEHIECTB MEXIY CMEXHBIMH HKOCUCTEMaMU. Y CTOWUYMBOCTD
OpPraHu3MOB, TMOIMYJSIUUA M DOKOCHCTEM B YCIOBHUSX €CTECTBEHHBIX H
AHTPOIIOTEHHBIX BO3JCUCTBUM.

Mexanuzmvl  6030eticmeusi  3aepA3HeHUll  pA3HbIX  MUNO8  Ha
CcyOOpP2aAHUBMEHHOM, OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VDOBHAX,  OCHOB8bL  IKOJOSUYECKO2O0  HOPMUDOBAHUA  AHMPONO2EHHO20
so30eticmausi. MeTo0JI0OTHsI MOHUTOPUHIAa €CTECTBEHHBIX M aHTPOIOT€HHBIX
SKOCHUCTEM.

JemoHCcTpanumn

[Toptpet: A. JIx. Tencnu.

Tabmuuber u  cxembl: «CTpykTypa  OHoOIleHO3a», «DKOCHCTEMa
IMPOKOJIMCTBEHHOTO necay, «3JKocucreMa XBOMHOTO jecay,
«DyHKIIMOHANIbHBIE TPYIIBl OpPraHu3MOB B 3KocucTeMe», «Kpyrosopor
BEIIECTB B OJKocucremey», «llenmu mnurtanus (mactOuiHas, ACTPUTHAs)»,
«IKoJIOTHYECKasl mUpamMuaa Yucen», «IKoJoruyeckas nmupaMmuaa OMoMacchly,
«OKkojoruyeckas nupamuaa sHeprun», «OOpazoBanue Oonortay, «llepBuunas
cykueccusi», «BoccTaHOBIIEHHE Jieca MOCIEe MoXkapay, «IKOCHCTEMa 03epay,
«ArpoueHnos», «KpyroBopoT BeEIIECTB M MOTOK 3HEPTHMH B arpoleHO3e»,
«IIpumepsl ypboskocucTem.

OGopynoBaHue: repOapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, 4Yyuesa
NTUIl U 3BEpei, repoapuu KyJIbTypPHBIX U JTUKOPACTYIIUX PACTECHUM, aKBApUYM
KaK MOJIEb YKOCUCTEMBI.

IpakTnueckasi padora «3yueHue u onvcanue ypoo3IKOCUCTEMbD».

Jlaboparopnasi padora «/3ydenne pazHOOOpas3usi MEIKHX TMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX 3KOCUCTEMAX.

IKcKypeust «OKCKypcusi B THIOWYHBIA OuoreonieHo3 (B myOpasy,
Oepe3HsK, eTbHUK, HAa CYXOAO0JIbHBIN HIIM TOMMEHHBIH JIyT, 03€P0, OOJIOTO).



IKCKypcHs «IDKCKypCcHUsl B arpO’KOCHCTEMY (Ha TMOJI€ WM B TEINIMYHOE
XO03UCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — oOmerianerapuas o0onoyka 3emild, TJe CYIIECTBYET WM
cylllecTBOBasia >ku3Hb. Pa3Butue mnpencrabieHuit o O6uocdepe B Tpynmax 0.
3tocca. Yuenue B. U. Bepnaackoro o 6uocdepe. Obnactu Ouochepsl u eé
cocta. JKuBoe BemiecTBo Onocdeps! u ero GyHKIUH.

3aKOHOMEPHOCTH cylecTBoBaHus Ouocepsl. Ocobennoctu Ouocheps
KaKk TJ00adbHOM JKOCHUCTEMBI. JlMHammueckoe paBHOBecwe B Ouocdepe.
KpyroBopotsl BemiecTB M OHMOT€OXMMHUYECKHE LHUKIBI (YIJiepojaa, a3ora).
PutmMudHOCTS siBIICHHI B Onocdepe.

3oHanbHOCTE OMocdepsnl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIIM:
TyHApa, XBOWHBIC JI€Ca, CMEIIAHHBIE M MIMPOKOJIUCTBEHHBIE Jieca, CTENH,
CaBaHHBI, MMYCTHIHU, TPOMMYECKUE JIeCca, BHICOKOTOPhs. KiinMmart, pacTUTENbHBIM
Y )KUBOTHBIA MUpP OMOMOB CYIIIH.

Crpykrypa u (QyHKIUS KUBBIX CHCTEM, OIIEHKA WX PECypCHOTO
noTeHuuana u ouocepHuIx GyHKIUH.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnanckuid, 9. 3rocc.

Tabnuubr u cxemsl: «I"eocdepst 3emnun», «KpyroBopot azoTa B npupoe»,
«KpyroBopot yriepoaa B mnpupoae», «KpyroBopor Kuciopoaa B MNPUPOIE»,
«KpyroBopoT BojibI B npupoae», «OCHOBHbIE OMOMBI cylny, «Kinmatudyeckue
nosica 3emumn, «Tynnpar, «Taitra», «CMmemaHHbIi JeCH,
«1IMpOKOIMCTBEHHBIN JIeC, «Ctenby, «CaBaHHay, «ITycToiHsy,
«Tponmueckuui necy.

OGopynoBanue: repOapur pPACTEHUH pa3HbIX OHMOMOB, KOJIJICKIIUH
KUBOTHBIX.

Tema 11. HestoBek M OKpyka0OLIAS Cpeaa

DKOJIOTHYECKUE KPUBUCHI U WX NpUYMHBL. BosznelicTBue uyenoBeka Ha
ouocdepy. 3arpszHeHUe BO3AYIIHOW cpeabl. OXpaHa Bo3ayxa. 3arps3HCHUE
BOOHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnousbel. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHne KiiuMara.

AHTpPOIIOTEHHOE BO3/JICHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIM MUD.
OxpaHa pacTUTEIBLHOTO U KUBOTHOTO Mupa. OCHOBHbBIC MPUHIMIBI OXPaHbI
npupoasl. Kpacaele kaHurun. Oco0o oxpaHsieMble TPHUPOAHBIC TEPPUTOPUU
(OOIIT). boranuyeckue caapl U 300JI0TUYECKUE TTAPKHU.



OcCHOBHbBIC MPUHITUIIBI YCTOMYUBOTO Pa3BUTHUS YEIOBEUECTBA U MPUPO/IBI.
PannoHanbHOE  NPUPOJONOJB30BAHME U COXpPaHEHUE  OHOJIOTMYECKOIrO
pazHooOpasus 3emau. OOIMe 3aKOHOMEPHOCTH IIOOANBbHBIX 3KOJIOTMUECKHUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOIO KpHM3UCAa U €ro  BEpOSITHBIC
MOCJEACTBUA.

Pa3zBuTe METOAOB MOHUTOPHHIA pPa3BUTHUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowell u
KOHKYDEHmMOCnocooHou  suepeemuke.  buonocuyeckoe  pasznoobpasue u
ouopecypcuvl. Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaroujue
oocmyn K uHgopmayuu no COCMOAHUIO OMOENIbHbIX BUO08 U IKOCUCEM.
OcHosbl  9KOpeabunumayuu  3Kocucmem U  cnocobos  OopbObvl ¢
buonospescoenuamu. PekoHcmpykyus MOPCKUX U HA3EMHBIX DKOCUCTIEM.

JdemoHcTpanuu

Tabmuubl ®  cxeMbl: «3arpsi3HEHHE aTMoc(epbl», «3arpsi3HEHue
ruapocepb», «3arpsasHeHue nouBb», «llapHukoBeiii 3ddexT», «Ocobo
OXpaHsieMbI€ MPUPOTHBIE TEPPUTOPUNY, «MOJIeTH yIPaABIIEMOT0 MUPAY.
O6opynoBanue: Gororpaguu OXpaHsIEMbIX PACTCHUU U KUBOTHBIX KpacHoi
kHuru Poccuiickoit ®enepannu, KpacHol KHUTH pernoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OOyJaroIMMUCs TMPOTPaMM CpPETHEro o00Iero o0pa3oBaHMs: JUYHOCTHBIC,
METanpeIMETHBIE U TPEIMETHBIE.

B cTpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOCHUS MPOTPAMMBbI IO
OMOJIOTUU BBIJEJIECHBI CIEIYIOIIME COCTABIISIIONIME: OCO3ZHAHUE O0YUYarOIIUMHUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOTIPEJIEICHUIO, Haluyue Momugayuu K OOy4EeHHIO
OMOJIOTUH, YereHanpasieHHoe passumue BHYTPEHHUX YOKICHUN JIMYHOCTH Ha
OCHOBE KIJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAJAUIUNA  pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2O0MOBHOCMb U CHOCOOHOCMb  00YYarOIUXCs
PYKOBOJICTBOBATbCSI B CBOEW  JIEATEIBHOCTH  II€EHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMHM, MPUCYIIMMH CUCTEME OHOJOTMYECKOrOo OOpa30BAHMS, HaAIUUUE
npasoCco3HaHus SKOJOTUYECKON KYyIbTYPbl, CHOCOOHOCMU cmasumb TEIH WU
CTPOUTH )KU3HEHHbBIE ILJIAHBI.

JIndHOCTHBIE  PE3yJIbTaThl  OCBOCHHUS MPOTpaMMbl MO  OHUOJOTHUHU
JIOCTUTAIOTCSI B E€AUMHCTBE Y4YeOHOW W BOCHUTATEIBHOW JEATETLHOCTH B
COOTBETCTBUM C  TPAAUIUOHHBIMU  POCCUHUCKUMHU  COI[MOKYJIBTYPHBIMH,
UCTOPUYECKHUMHU U JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, NPUHSATHIMU B
oOllecTBe MpaBWJIaMH M HOPMAaMH MOBEIEHUS M CIOCOOCTBYIOT IpOIECCam
CaMOIIO3HAaHUs, CAaMOBOCIIMTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
MO3ULINU JMYHOCTH, MATPUOTH3Ma W YBAXKEHHUS K 3aKOHY U IPABOMOPAIKY,
YeJIOBEKY TPyJZla U CTapilieMy MOKOJICHHUIO, B3aUMHOTO YBaXEHUS, OEpExKHOTO
OTHOIIICHUS K KyJIbTYpPHOMY HACJIEAUI0 W TPAAHUIMUSAM MHOTOHAIIMOHAIBHOTO
Hapona Poccurickon denepanuu, Ipupoae U OKPYKAKOLIEH CPEIE.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS Y4yeOHOro mnpeamera «bUONOTHSM»
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  0OOyYaroluxcs
PYKOBOJICTBOBAThCSl  CPOPMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JTHUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa,
pacllMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBHOCTH B IPOIECCe
peanu3alyd OCHOBHBIX HAaIlpPaBJIE€HUN BOCHUTATENILHOM NESATENbHOCTH, B TOM
YUCJIE B YACTU:



1) rpa;kaaHCcKOro BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUMA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX IMpPaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHA U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITENIbHOCTU MPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U MIO3HABATEIBHBIX 3a]1a4, BHIMIOJTHEHUN
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEIESATh COOCTBEHHYIO MO3UIMI0O IO OTHONIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

yYMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIIOJCH C pa3HbIMU YOKIECHUSAMHU, KYJIbTYPHBIMU IIEHHOCTAMHU
U COI[MAJTIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IPOIIECCE COBMECTHOI'O BBLIMIOJHEHUS
y4eOHBIX, IO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3aJlay, YBaKUTEIHLHOIO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXIAEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA, YBaXKEHUSI K CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH TEpe
PonuHol, ropmocty 3a cBOM Kpail, CBOO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIIJIOE U HACTOSAIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIIGHHE K TMPUPOJHOMY HACIEAUI0 M MaMsTHUKaM
IPUPOJIbI, JOCTHKEHUAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSX,
TpyZHe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHMOJOTHM, TTOHUMAHUS 3HAYCHUsT OWUOJOTUM B TO3HAHWU 3aKOHOB
PUPO/IbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaenHas yoexxaEéHHOCTh, TOTOBHOCTh K CIy)KeHHUI0 U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHMBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PEIICHMSI,
OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;



OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJAMTENSIM, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSITHUS LIEHHOCTEH CEeMEMHOMN JKU3HU B COOTBETCTBUH C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOUYasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHUE SMOIMOHAJIBLHOIO BO3JCUCTBUSL JKUBOM TPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)XEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyuns:

MOHMMAaHUE M peanu3alus 37A0pOBOro M 0e30macHoro odpasza >KU3HU
(3mopoBoe  mUTaHWE, COOJIIOJICHUE TUTUEHUYECKUX TIpaBUJ U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryjsapHas Qu3ndeckas
AKTUBHOCTb), O€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHHUE LIEHHOCTH TMpaBWI HWHIWBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUsAX, YTPOKAIOIMIMX 370POBBI0O U IKU3HU
JIIOICH;

OCO3HAHME  TOCIAEACTBUM W  HEMPUATHS  BPEAHBIX  MPUBBIUEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K aKTUBHOM AEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIBHON
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOIHATH TaKyIO JACSTEIbHOCTD;

UHTEpEC K pa3audHbiM cdepaM npodecCHuOHANbHOW JEATEeTbHOCTH,
yYMEHHUE COBEPILIATh OCO3HAHHBIN BBIOOp Oynyiiei npodeccun U peannu3oBbIBaTh
COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MNPOTSKECHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTUYECKU IIEJeCO00pa3HOE OTHOIIEHNWE K TMPHUPOJE KAaK HMCTOYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CYIIECTBOBAHNUS,



MOBBINICHUE YPOBHS DKOJIOTHYECKON KyJNbTYPhI: TPHUOOPETCHHUE OIBITA
IJJAHUPOBAHMSI TIOCTYIIKOB W OICHKM WX BO3MOXHBIX TOCICICTBHMA JIJIS
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTHHOTO XapaKTepa dKOJOTHIECKUX MPOoOJIeM U TMyTel uX
pEIICHUS;

CIIOCOOHOCTh HCITOJIb30BaTh TpHOOpETacMble TPU H3YyUYECHUH OHOJIOTHUH
3HaHWSA M YMCHHS NPHU PCEIICHHH TNPOOJeM, CBS3aHHBIX C pallMOHAIBHBIM
MIPUPOJIONIOIL30BaHNEM  (COOIO/ICHNE TIPaBWJI TOBEACHUS B  MPHUPOJIE,
HaIpaBJICHHBIX Ha COXpPAaHEHHWE PAaBHOBECHSI B DKOCHUCTEMAaxX, OXPaHY BHIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOC HETPHATHE JCHCTBHM, NPHHOCSIIMX BpEI OKpYKaromeh
IPUPOAHON CpeJie, YMEHUE POTHO3UPOBATh HEOIArONMpPUATHBIEC SKOJIOTUUECKHE
TIOCTICICTBHS IPEATPUHIMACMBIX JIEHCTBUI M MPEIOTBPAIATh UX;

HaJU4Me PAa3BUTOTO  JKOJOTHYECKOTO  MBINIJICHUS, OAKOJOTHYCCKOMN
KyJbTYphI, OIBITA JCATEIHLHOCTH 3KOJIOTHUYCCKOW HAMPABICHHOCTH, YMCHUS
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIHPHOM, KOMMYHHKATUBHON U COIMAIBHOMN
MPaKTUKE, TOTOBHOCTH K YYacCTHUIO B TIPAKTHYCCKON  JIEATEITLHOCTH
AKOJIOTHYECKOH HAMPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHsI HAYKH M OOIIECTBEHHON MPaKTUKH, OCHOBAHHOTO Ha JTHAJIOTe
KYJbTYp, CIOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO MECTa B TOJUKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBAHKE SI3BIKOBOW M YMTATEIbCKOW KYJIBTYPBI KaK CPEICTBa
B3aMMOJICHCTBHS MY JIFOJBMH U TTO3HAHUS MHPA,;

NOHUMaHWEe crenu(PUKA OWOJIOTUM KaK HayKH, OCO3HAHHA e€ poiii B
(GOopMUPOBAHNHN PAIMOHAILHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH IIEJIOCTHOTO
IIPEICTABIICHUS 00 OKpYXaloleM MHUpE KaK O €IUHCTBE MPHUPOIBI, YEIOBEKa U
oOIecTBa, B MO3HAHUHU TMPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHUH TPoOsIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHSI;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTHH TSI COBPEMEHHOM ITUBUJTU3AIIAH
oOecrieueHrsT HOBOTO YPOBHS Pa3BUTHUSI MEIWIIMHBI, CO3/IaHNE MEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHbIE TPOOJIEMBl Pa3BUTHS
YeJIOBEYECTBA, MIOMCKA ITyTeH BBIXOJ1a U3 TJIO0ATHHBIX YKOJIOTHYECKUX TTPOOIIeM
u oOecrieyeHHsl TIepexoja K YCTOMYHMBOMY pPa3BUTHIO, PallMOHAIHLHOMY



MCIOJIb30BAaHUIO TIPUPOAHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJOTMYECKUX 3HAHUW B LEJAX
MOBBIIICHUA OOIIEH KYyJIbTYypbl, €CT€CTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAaMOTHOCTH  OOydarouiuxcs,
dbopmMupyemMoii pu u3y4eHu OUOJIOTHY;

MMOHUMAHUE  CYIIHOCTH  METOJOB  IO3HAHUSA, MCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh MOJIydaeMble 3HAHUS IS
aHanu3a U OOBSCHEHUS SIBJICHUH OKPY’KAIOLIEr0 MUpPA U MPOUCXOIAIIUX B HEM
U3MEHEHUH, YMEHHE JieJlaTh 0OOCHOBAHHbBIE 3aKIIOYEHHS HAa OCHOBE HAyYHBIX
(paKTOB M UMEIOIIMXCSI JAHHBIX C LIEJIBI0 MOJMYyYEHUs JOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTh CAMOCTOSATEIBHO MCIOIb30BaTh OMOJIOTMYECKUE 3HAHUS NS
pelieHus npobieM B PeaIbHBIX )KU3HEHHBIX CUTYalIUsAX;

OCO3HaHHWE IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYILECTBISATh
MIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30OBaHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHUN MO OMOJOTHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yJbTaTbl  OCBOEHUSI ~ y4yeOHOro  mpeaMmera
«buosorus» BKJIIOYAIOT: 3HAYMMBbIE i1 (QOPMHUPOBAHUS MUPOBO33PEHUS
0oOyYaromuxcsi  MEXAUCHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIIECHAYYHbBIC
MOHATHS, OTPAXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUUKY
METOJIOB TIO3HAHUS, WCIOIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIeCTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAY4YHBIM (haKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
OKCIEPUMEHT W JpYrue);  YHHUBEpCcaJdbHble  y4eOHBIE  JICHCTBUS
(mo3HaBaTeIbHbIE, KOMMYHHUKATHBHBIE, PETYJISTUBHBIC), OOECIIECYMBAIOIINE
dbopmupoBaHrue (PYHKIMOHAIBHOM TPAMOTHOCTH U COLMAIBHOW KOMIIETCHIIUU
oOy4Jaronuxcs; CHOCOOHOCTh  OOYYaIOIIMXCA  HCIOJIb30BaTh  OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHUPOBO33PCHUYECKHE 3HAHUS W  YHHUBEPCAIbHBIE
y4eOHbIe ICVCTBUS B TO3HABATEIILHON U COIIMAIBHON TIPAKTUKE.

B pesynprate wu3ydeHuss OWONOTMM HA YPOBHE CpEIHEro OOIIero
oOpazoBaHusi y oOyudaromierocsi OyayT chOpMUPOBAaHBI TO3HABATEIbHBIC
yHUBEpCalbHble Yy4yeOHbIE JCHCTBUSA, KOMMYHUKATUBHbIE YHHUBEPCAJIbHbBIE



yueOHbIE JCHCTBUSA, PETYJISITUBHBIE YyHUBEpPCAIbHBIC Yy4eOHBIC JCHCTBUA,
COBMECTHAas JICATSIILHOCTD.

MeranpenMeTHbIe Pe3yabTaThl OCBOSHUSI MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsl TOJHKHBI OTPAXKaTh:

OBJiajieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbLHBIMH
JAeUCTBUAMU:

1) 6a3oBbIe JJOrHYeCKHe AeiiCTBUS:

CaMOCTOSATENbHO  (OopMyJIMpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

VCIIOJIb30BAaTh MPHU OCBOEHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBILILICHUS
(amanu3a, cuHTE3a, CpaBHEHUs, Kiaccuukamuu, 000OIIEeHHS), PACKPHIBAThH
CMBIC]T OWOJIOTMYECKUX TIOHSATUM (BBIICIATh HMX XapaKTepHbIC IPU3HAKH,
yCTaHABJIMBATh CBS3H C IPYTHUMU TOHSATHSIMHU );

ONPENETATh LENU ACATEIBHOCTH, 3a/aBas IMapaMeTpbl U KPUTEPUU HUX
JTOCTHKECHUSA, COOTHOCUTH PE3YyJIbTAaThl JEATEIBHOCTH C IOCTaBICHHBIMU
LCIISIMHU,

HCTIONL30BaTh OHOJIOTUYECKUE TOHSATUS [Ji1 OOBSICHEHHS (HaKTOB U
SIBJICHUM KUBOU IPUPOJBIL,

CTPOUTH JIOTHYECKHE paACCYXKJACHUS (MHAYKTUBHBIC, NEAYKTHBHBIE, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pPacCMaTpPHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIFOUCHUS,

MPUMEHATh  CXEMHO-MOJICJIBHBIE  CPEACTBAa I MPEICTABICHUS
CYIIIECTBEHHBIX CBSI3¢ U OTHOIIECHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX,
a TakkKe TMPOTUBOPEYMH PA3HOTO POJA, BBISBICHHBIX B  Pa3JIUYHBIX
UH()OPMAIIMOHHBIX UCTOYHUKAX

pa3pabarpiBaTh IUIAH PEIICHUS POOJIEMBI ¢ YIETOM aHalli3a UMEIOIIUXCS
MaTepHuaIbHbIX U HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIEICTBUN 1€ TETbHOCTH;

KOOPJAVMHUPOBATh U BBINOJHATH pabOTy B  YCJIOBUAX PeEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KH3HCHHBIX ITPOOJICM.

2) 6a30BbIE HCCJIEI0BATEIbCKHE eHCTBHUS:

BJIAJCTH HaBBIKaMU y4e0HO-HUCCIIeI0OBATEIHCKOMN u MPOECKTHOMN
NEATCIbHOCTH, HaBBIKAMHM  paspelieHus  NOpo0jeM, CIIOCOOHOCTBIO |



TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOWCKY METOJOB PELICHHS MPaKTUYECKUX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

UCIIOJIb30BaTh Pa3jIMYHbIE BHUJBI JCSATEIBHOCTU IO MOJIYYEHUIO HOBOTO
3HAHUS, €ro MHTEpIpEeTalluu, MPeoOpa30BaHUIO U MPUMEHEHUIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUU YY€OHBIX U COIUATBHBIX IPOEKTOB;

dbopMHpOBaTH  HAYYHBIM  TUN  MBINUICHUS,  BIAJETh  HAy4YHOMU
TEPMUHOJIOTHEH, KITFOYEBBIMH MIOHATHSIMU I METOJIAMU;

CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTeIbHOU
NESATETPHOCTH U KU3HCHHBIX CUTYAITUAX;

BBISIBIISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIU3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ PEeIlICHUs, HAXOIUTh apTyMEHTHI IS JOKa3aTelIbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl U KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ PEIICHHs 3aJa4d Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBAaTh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIIECTBIISITH IEJICHANIPABICHHBIN MMOMCK MEPeHOca CPECTB U CIOcO00B
JEeHCTBUS B IPOPECCUOHANBHYIO CPELLY;

yMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUUYECKYIO 00JIacTH
KHU3HEACSTEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HUJICH, TIPEIJIaraTh OpUTHHAIBHBIC TTOAXOIbI U PEIICHMS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmaumeii:

OpUEHTHUPOBAThCS B PA3NIMUHBIX MCTOYHUKAX HHMOpMaIuu (TEeKcTe
y4eOHOTO TMOCOOWs, HAyYHO-TIOMYJSIPHOM  JHUTeparype, OHOIOTHYECKUX
CJIOBApsAX M CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B HHTepHeTe),
aHAIM3UPOBATh WH(OOPMALIMIO DPA3NUYHBIX BHIOB W (GOpPM MpEACTaBICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

(GopMyTHUPOBATH 3aMPOCH U IPUMEHATH Pa3INYHbIE METOABI TIPH MMOUCKE U
oTObope Ouojoruueckol HWHQpOpMAIUK, HEOOXOAUMOM ISl  BBINOJHEHUS
y4eOHBIX 3a/1a4;

pruoOpeTaTh OMBIT MUCIOJIb30BAaHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPINEHCTBOBATh KYJIBTYPY AKTUBHOTO  HCIOJIb30BaHUS
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANbHYIO (OpPMYy MpEACTaBICHUS
ouonoruueckod uHpopManuu (cxembl, TpaduKH, AUArpamMmbl, TaOJIHIIB,
PUCYHKH U JpPYyTOE);

UCIOJb30BaTh HAYUYHBIM S3bIK B KAauecTBE CpeAcTBa INpu padboTe ¢
Ouonoruueckod HHPOpMAIME: NPUMEHATh XUMHUYECKHE, (U3HUECKHE U
MaTeMaTUYeCKUEe 3HAKU U CUMBOJIBI, (popMyJibl, aOOpeBHaTypy, HOMEHKIATYDY,
HCIIOJIb30BaTh W NIPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJISIIHOCTH;

BIa/JIETh  HAaBBIKAMHM  pPACIIO3HABAaHWUSA WM 3alUTBl  MH(OpMAIINH,
MH(POPMAITMOHHOMN 0€30I1aCHOCTHU JIMYHOCTH.

OBiaieHHe YHMBEPCAJBHBIMM KOMMYHMKATHBHBIMH ACHCTBUAMU:

1) oO1eHne:

OCYIIECTBIISITh KOMMYHHUKallUM BO BceX cdepax KHU3HH, aKTUBHO
Y4acTBOBaTh B JHMAJOTe€ WM JTUCKYCCUHM MO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHHe 3amaBaThb BOIPOCHI, BBICKa3bIBATh CYXKJIEHHUS OTHOCHUTEIBHO
BBIIIOJIHEHHSI TIPEIaraéMoy 3aJjauM, YUYUThIBATh HHTEPECHl U COTVIACOBAHHOCTH
MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTA WU JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIIEHHS, NMOHMMATh 3HAYEHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHS KOH(IMKTHBIX CUTYaluH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU IIEPErOBOPHI;

BJIAJETh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS U B3aUMOJICUCTBUS, TOHUMATh
HaMEpeHusi JApYrux JIOJeH, TNpOSBIATH YBAXUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU popMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eAITeIbHOCTD:

NOHMMaTh W MUCIOJIB30BaTh  IPEUMMYIIECTBA  KOMAaHJAHOW U
UHAUBUAYAIbHOM pabOThl MpU  peUIeHuHu OHOJIOTMUYECKOW  MpoOJIeMbl,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS IPYIIIOBBIX dbopm
B3aMMOJICUCTBHS MPU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpAaTh TEMATUKy W METOAbl COBMECTHBIX ACHCTBHM ¢ y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKJIOT0 YIEHA KOJIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHW30BBIBATH MU
KOOPAWHHUPOBATDH JIEMCTBUS MO €€ JOCTHIKEHHIO: COCTABJISATH IUIAH JICUCTBUU,
pacnpenenaTb poJid ¢ y4€TOM MHEHUH YYaCTHHUKOB, OOCYXIaTh Pe3yJbTaThl
COBMECTHOM padoThI;



OLICHMBATh Kauye€CTBO CBOET0 BKJIA/Ja M Ka)KJOTO yYaCTHHKAa KOMAHJIbI B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE IIPOEKTBI, OLICHUBATh WJIEH C IO3UIUH HOBU3HBI,
OpPUTHHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPAaTErMYECKOE IIOBEJICHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSABIIATH TBOPUYECTBO U BOOOpaXKEHUE, ObITh MHUIIMATUBHBIM.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH 1eHCTBUSMMU:

1) camoopranuzanus:

MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS [JIsl BBIABICHHS TPOOJIeM M HX
pEILIECHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUU LIEJEBBIE M CMBICIOBBIC
YCTAaHOBKHU B CBOMX JEHCTBHAX U MOCTYIIKAX IO OTHOLIECHHUIO K KUBOM IIPUPOJE,
CBOEMY 37I0POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOATENIbHO  OCYUIECTBJIATh  IMO3HABATENIBbHYIO  JEATEIbHOCTD,
BBISIBJIATh TPOOJEMBI, CTaBUTh M (HOPMYJIUPOBATh COOCTBEHHBIE 3a/layd B
00pa3oBaTENbHOMN IE€ATEIbHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH pEHIeHUs OpoOieMbl € y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUYTEHMI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclidpsATh paMKM ~ y4eOHOro TMpeAMeTra Ha  OCHOBE  JIMYHBIX
MPEANOYTEHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOp,  apryMEeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIMPOKOW 3PYIULUHN B
Pa3HBIX 00JIACTSIX 3HAHWM, MOCTOSIHHO TOBBLINIATH CBOW OOpa30BaTENIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJaJ€Th HAaBBbIKAMHU [O3HABaTEJIbHOM pedJeKkcud Kak OCO3HAHUS
COBEPIIAEMBIX JEUCTBUII M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHU, UCIIOJIB30BaTh MPUEMBI pedIeKCUH ISl OLICHKU CUTYallud, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OLICHHBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PELICHUS IO WX
CHWKECHUIO;



MPUHUMATh MOTHBBI U apPryMEHThl JAPYTHX IOpPH aHAJIM3E pEe3yIbTaTOB
NEeSATENbHOCTH;

3) npuHATHE ce0s M APYTHX:

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

OPUHUMATh MOTHMBBI M apryMEHTBhl JIPYIMX IPU aHAJIU3€ pPE3yJIbTATOB
NEeATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ylbTaThl OCBOEHHUS COJEpKaHUS y4eOHOro mpeaMera
«buonorus» Ha YyriayOoJEHHOM YypOBHE OpPHEHTHUPOBAHBI Ha OOECIIEUCHUE
npopuabHOro  00ydeHHs: oOywarommuxcst Ouosorud. OHU  BKJIIOYAIOT:
crienuduyeckue 1y OMOJIOTHY HayYHbIC 3HAHMS, YMEHUS U CIIOCOOBI ACHCTBUIMA
0 OCBOCHHIO, MHTEPHpETAllMd W MPeoOpa30BaHHUIO  3HAHUM, BHUJIBI
JESATEILHOCTH 10 MOJYYEHUIO HOBBIX 3HAHMM M UX MPUMEHEHUIO B PA3JIUUYHBIX
y4eOHBIX, a TakKKe B PpEAIbHBIX KU3HEHHBIX cHUTyarusax. IIpeamerHbie
pe3yabTaThl MPEACTABIICHBI MO TOJaM U3yUCHHUS.

[IpenMeTHble pe3ysibTaThl OCBOCHUSI Y4eOHOTO mpenmera «buojorus» B
10 knacce nOJXHBI OTPAKATH:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWOJOTHUM B CHCTEME
€CTEeCTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYUYHOW KapTHUHBI MUpPA, B
MO3HAHUM 3aKOHOB TMPUPOABI M PEHICHHH MPoOJIeM  paloOHaIbHOIO
IIPUPOJIONIONIB30BAHUS, O BKIIAJIC POCCHUUCKUX M 3apyOCKHBIX YYEHBIX B
pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHUCTEMOM OHMOJIOTHYECKMX 3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIAralIIMe OMOJIOTMYECKUE TEPMUHBI M TOHATUSA (KU3HB, KIIETKa,
OpraHu3M, MeTabOJM3M, TOMEOCTa3, CaMOPETyJSIusi, CaMOBOCIPOU3BEIICHHUE,
HACJICJICTBEHHOCTh, N3MEHYHNBOCTh, POCT M Pa3BUTHE), OMOJIOTHICCKHE TCOPHH
(knmerounas Teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpomocomHas
Teopust HacnencrBeHHoctu T. Moprana), yuenus (H. Y. BaBuiioBa — o nentpax
MHOT0O0Opa3usi M  TPOUCXOXKIEHUS  KYJIbTYPHBIX  pPAaCTCHUM), 3aKOHBI
(eamHOOOpaA3Usi MOTOMKOB MIEPBOTO MOKOJIEHUS, PACIICTUICHUS, YACTOTHI TaMeT,
HE3aBUCUMOrO HacienoBanuss 1. MeHagens, TOMOJOTHYECKHX PANOB B
HacJIeACTBEHHOU U3MCHYUBOCTHU H. . Basusosa), IIPUHLMIIBI
(KOMILIEMEHTapHOCTH );



BJIa/ICHHE OCHOBHBIMH METOJIaMH HAYYHOTO TMO3HAHUS, HUCIOJIb3YEMBIX B
OMOJIOTHYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB (ONHCaHUE, H3MEpPEHUE,
HaOII0/IeHHUE, SKCIIEPUMEHT);

YMEHHE BBIJICNATH CYIIICCTBCHHBIE IPU3HAKU: BUPYCOB, KJIIETOK MTPOKAPHUOT
U DYKApUOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTEHHWH, XUBOTHBIX W YEJOBEKAa, CTPOCHHUS OPraHOB U
CUCTEM  OpraHOB  pAacTEHUH,  IKUBOTHBIX,  UYEJNOBEKa,  IPOIIECCOB
KU3HEACSITENbHOCTH, MPOTEKAIONIMX B OpPraHM3Max pacTeHUi, >KUBOTHBIX U
YeJIOBeKa, OMOJIOTMYECKUX TPOIeCCOB: OOMEHa BemecTB (MeTaboam3M),
IpEeBpaLCHUs] YHEPTUU, OpPOXKEHHs, aBTOTPO(PHOrO M TeTepoTpO(HOTO THUIIOB
nuTaHus, (OTOCHHTE3a M XEMOCHHTE3a, MMHTO03a, Meilo3a, TraMeTOreHesa,
AMOpHOreHesa, OCTAMOPHUOHAIIBHOTO pa3BUTH, Pa3MHOKEHUS,
MH/IMBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTE€HEe3a), B3aUMOJICHCTBUS T€HOB,
reTepo3uca, CKyCCTBEHHOTO 0TO0PA;

YMEHHE yCTaHABIMBATh B3aUMOCBSI3U MEXIy OpPraHOMAAMH KJIETKH M UX
(GYHKIMSMH, CTPOCHHEM KIETOK pa3HBIX TKaHEH W UX QYHKIUSIMHU, MEXKITY
OpraHaMH M CHUCTEMaMH OpPraHOB y PACTEHUH, KUBOTHBIX U YEJIOBEKA U HX
GYHKIUAMH, MEXIY CHUCTEMaMU OpPraHOB M MX (DYHKIIUSIMHU, MEXAY dTanaMu
oOMeHa BeUIeCTB, JTanmaMH KJIETOYHOIO IUKJIAa M JKU3HEHHBIX LIHUKIIOB
OpPraHMU3MOB, ATallaMU AMOPUOHAILHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTHUIIOM,
(denoTunom u pakrTopamu cpeabl OOUTAHMUS;

YMEHHE BBISBIISATH OTIUYUTEIHHBIC TPU3HAKH KUBBIX CHCTEM, B TOM YHUCIIC
pacTeHUid, )KUBOTHBIX M YEJIOBEKa,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIUKY JJI JOKa3aTellbCTBa pOJACTBA OpPraHU3MOB
Pa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHME pelaTh OHOJIOTMYECKHE 3a/layd, BbIBIATH MPUUHUHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY HCCIICAYEMBIMU OMOJOTHYECKHUMH TPOIecCaMu U
SBIICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3bI Ha OCHOBAaHUH IOJYYEHHBIX
pE3yIbTaTOB;

yYMEHHUE BBINOJIHATH Ja00OpaTOpHbIE U MpaKTHUYECKUEe paboThl, COOMIOAATh
npaBuia npu pabore ¢ ydeOHBIM U Ta00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIABUTaTh THUIIOTE3bl, MPOBEPSITh HUX SKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GopMmynHpys Ledb HUCCIeIOBaHUS, aHAJIU3UPOBATH MOJIYUYCHHbBIE
PE3yNbTAThI U JCNIaTh BHIBOIBI;



yYMEHHE y4acTBOBaTh B yueOHO-UCCIIEIOBATEIbCKOM paboTe mo OHOIoTHH,
HKOJIOTMH U MEIUIMHE, TPOBOAMMON Ha 0a3e MIKOJIBHBIX HAayYHBIX OOIIECTB, U
nyOJUYHO  MPEACTABISATh TMOJYyYEHHbIE pE3yJbTaTbl Ha  YUYCHUYECKUX
KOH(EPEHITUSAX;

YMEHHUE OIEHUBATH ITHUYECKUE ACTIEKThl COBPEMEHHBIX HCCIIEIOBAaHUMN B
objmacTu  OMOJIOTUM U MEAMIMHBI  (KJIOHUPOBAHHE, MCKYCCTBEHHOE
OIUIOZOTBOPEHHUE, HANIPABIEHHOE U3MEHEHUE T€HOMAa U CO3/IaHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BRIOOp Oymayiiel mpodecCuoHaTbHON
JEsTeIbHOCTY B o0OjacTh  OMOJOTMHM,  MEOUIMHBI, OHWOTEXHOJIOTHH,
BETEPUHAPHUH, CEIbCKOTO XO3SHCTBA, MUUIEBOW MPOMBIIIJIECHHOCTH, YIIyOIsaTh
NO3HABaTEJIbHbIM ~ MHTEpEC, HANpaBJIEHHBIA HAa  OCO3HAHHBIA  BBIOOP
COOTBETCTBYIOILEH Mpodeccun U MpOAOIKEHNE OMOJIOrMUYeCKOro 00pa3oBaHUs
B OpraHu3alusaX CpeIHEro Npo(ecCHOHAIBHOTO U BBICIIETO 00pa30BaHHUS.

[IpeameTHbIe pe3yabTaThl OCBOEHUA y4eOHOro mpenmera «buonorus» B
11 knacce NOJXHBI OTPAKATH:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ W POJU OUOJOTUH B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
KapTHUHBl MHUpa, B MO3HAHUU 3aKOHOB MPUPOJI U PELIEHUU SKOJOTHYECKHX
npoOJieM YelIoBEYEeCTBa, a TaKK€ B PEIIEHUH BOIPOCOB PALMOHAIBHOIO
MPUPOIOTIONH30BaHUsl, U B (POPMUPOBAHWU IIEHHOCTHOTO OTHOIIEHHUS K
MpUPOJE, OOIIECTBY, YETOBEKY, O BKJIAJE POCCUIUCKUX U 3apyOEeKHBIX YUEHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHHUE BJIAJIETh CUCTEMOW OMOJOTMYECKUX 3HAHWUM, KOTOpas BKIKOYAET
OlpesiesieHUus] U TOHMMaHUE CYLUIHOCTH OCHOBOIIOJIAraroIIUX OMOJIOTMYECKHUX
TEPMUHOB U TIOHSTHH (B, dKOcHUCTeMa, Ouocdepa), OMOIOTUYECKHE TEOPUHU
(aBomronmonHas Teopust Y. JlapBuHA, CHHTETHYECKass TEOpUs 3BOJIIOLMHN),
yuenust (A. H. CeBepuoBa — 0 MmyTsAX W HampapjieHUsX s3Bosounuu, B.M.
Bepnazackoro — o 6uocdepe), 3akoHsl (reHeTHYeckoro papHoBecust k. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (MuHuMyMma
1O. JIubuxa, sK0NIOrM4ecKoil mMupaMuibl SHEPTUH ), TUIOTE3bl (THUIOTE3a «MUpa
PHK» V. I'unGepTa);

YMEHHE BJIAJIETh OCHOBHBIMH  METOJAaMU  HAY4YHOIO  MO3HAHMUS,
UCIIOJIb3YEMBIMU B OHMOJIOTHYECKHX HCCIEIOBAHUAX JKUBBIX OOBEKTOB U
HKOCHCTEM (OMHCaHue, U3MEpeHue, HaOIIoJeHHe, HKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OLICHKW aHTPOIIOT€HHBIX U3MEHEHHI B PUPOJIE;



YMEHUE BBIICIATHh CYIIECTBEHHBIC IPHU3HAKU: BHUIOB, OHOTEOIEHO30B,
AKOCHUCTEM U OWochephl, CTAOMIU3UPYIOMIETO, ABHUKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO ot0opa, AJIIONaTPUYECKOTrO u CUMIIATPUYECKOTO
BUI000pa30BaHus, BIUSHMUS JBWKYIIMX CHJI SBOJIOUUM Ha TeHOMOH
MOMYJISIUU, TPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOMTaHusl, YepeI0BaHUs
HaAIpaBJICHUN JBOJIIOIMHM, KPYroBOpOTa BELIECTB U IOTOKA OJHEPIUU B
HKOCHUCTEMAX;

YMEHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY IPOIECCAMH HBOJOIUH,
JIBYDKYIIAMH CHUJIAMU aHTPOTIOTEHE3a, KOMITOHEHTAMHU Pa3IMYHBIX 3KOCHCTEM U
IPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTENbHBIC MPHU3HAKK  JKUBBIX  CHCTEM,
IPUCTIOCOOJICHHOCTh BHJIOB K Cpe/ie OOMTaHusl, a0MOTUYECKUX U OMOTHYECKUX
KOMITOHEHTOB JKOCHCTEM, B3aMMOCBSA3€H OpraHM3MOB B COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUM B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOJB30BaTh COOTBETCTBYIOIIUE apPTYMEHTHI, OWOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY JIJIs1 JOKa3aTeIhCTBA POJICTBA OPTaHU3MOB
Pa3HBIX CHUCTEMAaTHYECKUX TPYMI, B3aWMMOCBSI3M OPraHU3MOB U  CPEJbI
oOWTaHUs, €IUHCTBA YEJOBEYECKUX pac, HEOOXOJUMOCTH COXPaHEHUS
MHOT000pa3usi BUJIOB M YKOCHUCTEM KaK yCIIOBUSI COCYIIECTBOBAHUS TIPUPOIBI U
YeJIOBEUECTBA;

YyMEHUE pelaTh OWOJIOTMYECKHE 3aJadd, BBIBIATH PUYUHHO-
CIICICTBCHHBIC CBSI3M MEXKIY UCCICTYEMBIMU OMOJIOTHYECKUMHU TIPOIECCAMU |
SBJICHWSIMHU, JIeJIaTh BBIBOJABI M TPOTHO3BI HA OCHOBAHWHM IOJYYCHHBIX
pEe3yNbTaTOB;

yYMEHHUE BBITIOJHATH J1a0OpaTOpHBIE U MPaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa mpu padboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTAaTh THUIOTE3bI, MPOBEPATh MX HKCIEPUMEHTAIHHBIMU
cpenctBamu, (popMyIHpys IeJIb UCCIICIOBAaHMS, aHATU3UPOBATH TOJYyUYCHHBIC
PE3yNbTaTHI U JACNIAaTh BHIBOIBL;

yMEHUE y4acTBOBATh B yUeOHO-MCCIIE0BATENLCKONU paboTe 1o OUOJIOTHH,
AKOJIOTUU M MEIUIIMHE, TTPOBOJMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, U
MyOJMYHO  TPEACTAaBJIATh TOJYYCHHBIC PE3yNbTaThl HAa  YYCHUUYECKHX
KOH(epeHInsIX;

YMEHUE OIICHWBATh THUIIOTE3bl W TEOPUU O MPOUCXOXKICHUU >KU3HH,
YeJIOBeKa M YEeJOBEUECKUX pac, O TNPUYMHAX, IOCJIEACTBUSX M CIOCO0ax
peAoTBpalleHus I100adbHbIX U3MEHEHU B Ouocdepe;



YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BRIOOp Oymayiiel mpodecCuoHamTbHON
ACSITETPHOCTH B OOJAcCTH OWOJIOTUH, DKOJOTHH, IPHPOJOINOIE30BaAHUS,
MEIUIIUHBI, OMOTEXHOJIOTHHU, TICKXOJIOTHH, BETEPUHAPHH, CEIILCKOTO XO35IHCTBA,
MUIIEBOW  MPOMBINUICHHOCTH,  YIIyOJsiTh  MO3HABaTCIbHBIA  WHTEpEC,
HaNpaBJICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOUICH NpOPeccud Hu
HPOJIOJDKCHUE OMOJIOTUYECKOr0 00pa3oBaHHMsS B OPraHU3aIUsaX CPEIHErO
po¢heCCHOHATFHOTO U BBICIIETO 00pa30BaHMUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
No KoauuecTBO 9acoB
DJIeKTPOHHbIE
n | HaumeHoBaHue pa3ne/ioB (undposbie)
KoHTpoJibH IIpakTHyeck
/ | ¥ TeM mporpamMmsl Bcero o0pa3oBaTe/bHbIC
ble padoThI ue padoTbl
n pecypcsbl
1 buonorus xak Hayka 1
9 JKuBble cucTeMbl 1 UX 5
U3y4eHUe
3 buonorus knetku 2 0.5
XuMH4ecKast OpraHmu3anus
4 P 10 1
KJIETKU
Crpoenue u pyHKIIUH
5 8 2
KJIETKH
OOMeH BelecTB 1
6 IIPEBPALIEHUE SHEPTUU B 9 1
KIIETKE
HacnencTBennas
7 nHbOpManus U 9 0.5
peanmzanys €€ B KIIETKE




8 JKW3HEHHBIN IUKII KIIETKU 6 1
C

9 TpOCHHE U (PYHKIIUH 17 15
OpPTraHu3MOB

10 PazMHoxeHue U pa3BUTHE 3 15
OpPraHu3MOB
I'eneruka — Hayka o

11 | HACTCACTBEHHOCTH I ’ 05
M3MEHYHUBOCTH
OpPTraHU3MOB

12 3aKOHOMEPHOCTH 10 1
HACJIEICTBEHHOCTH

13 3aKOHOMEPHOCTH 5 1
M3MEHYHUBOCTH

14 | Tenermka yemoBeka 3 0.5

15 | Cenexkuus opraHu3MoB 4 1

16 buorexnonorus n 4
CHHTETHYECKasi OMOIIOTHs

17 | PesepBHOe Bpems 1

OBUIEE KOJIMYECTBO
- 102 13

YACOB I10 ITPOTPAMME




11 KITACC

— aHTPOIIOTCHE3

Ne Kosun4yecTBo yacos
DJIeKTPOHHbIE
n | HaumMmeHoBaHmue pa3jiesoB (undposbie)
KoHTpoJibH IIpakTHyeck
[/ | ¥ Tem mporpamMmmsbIl Bcero o0pa3oBaTte/ibHbIE
ble paboThI He padboTsbl
n pecypcsl
3apoxk/IeHNE U pa3BUTUE
3BOJIFOLIMOHHBIX 4
MPEACTABJICHUI B
OHoIOTHH
MuKkpo3BOIOIMS U €€ 14 5
pe3yabTaThl
Makpo3Bostonus u eé 6
pe3yiabTaThl
[Ipoucxoxnenue u
a | P 15 15
pa3BUTHE )KU3HU Ha 3emiie
[TpoucxoxaeHue yeaoBeka 10 1




DKOJIOTHSI — HayKa O
B3aMMOOTHOIIEHHUSIX
OpPraHU3MOB U
HaJOpPTaHU3MEHHBIX
CHCTEM C OKpYy:Karolen
cpenoit

0.5

Opranu3Mmel U cpena
oOuTaHus

1.5

DKOJIOTUA BUIOB U
MO YJIALIAN

0.5

DKOJIOTHS COOOIIECTB.
OKOJIOTUYECKUE CUCTEMBI

12

0.5

buocdepa — rinobanbHas
IKOCUCTEMA

10

UYenoBek 1 OKpyKaromas
cpena

11

12 | PesepBHOeE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
N KosnmuecTBo 4acoB
i DJIeKTPOHHbIE
ara
T Tema ypoka Kontpoar | IlpakTuuec | y3yyen unpposrre
/ Bcee o0Opa3oBareJb
HbIe KHe st
n ro HbIE pecypchl

padoThI padoThI

Buosorus kak KOMIUIEKCHAsI
HayKa U KaK 4acTh 1
COBPEMEHHOTO 00IIecTBa

JKuBrle cuCTEMBI U UX CBOMCTBA 1

YPOBHeBaH OopraHu3alu KUBbIX
CHUCTEM

Hcropust OTKpBITUS U U3YYEHUS
kyieTku. Knerounas teopust




Meroasl MOJIEKYJIIPHON U
KJICTOYHOM OHOIOTHY.
[IpakTuyeckas pabora
«3y4yeHune MeTo10B KJIIETOYHOU
Oouosioruu (xpomarorpadus,
anexkTpodopes,
nuddepeHnranIbHoe
uentpudyruposanue, [TLP)»

0.5

XMMHYECKUH COCTAB KJIIETKU

MuHepainbHbI€ BEIIECTBA
KJIETKH, X OMOJIOTHYecKas poJib

Oprannueckue BeniecTBa
KJIETKH — OCJIKH.
JlaGopaTtopHnast pabota
«OO0HapyxeHHe OelKOB C
MOMOIIbI0 Ka4eCTBEHHBIX
peaxkuuii»

0.5

CgoiicTBa, KIaccupuKaus u
byHKIIUMA OEITKOB

OpFaHI/I‘{eCKI/Ie BCIICCTBA
KJICTKHU — YTJICBOAbI




Oprannueckue BeliecTBa

1 KJIETKU — JIMITUB]
Hyxnennoseie kucnotsl. JJHK u
1 PHK. JIabGoparopnast pabota
) «HccnenoBanne HYKIEHHOBBIX 0.5
KHCJIOT, BBIJICTICHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY
1 Crpoenne u pynkunu ATO.
3 Hpyrue nykneozuarpudocdarsl
(HT®)
Cexsenuposanue JIHK.
4 MeToabl TEHOMUKH,
TPAHCKPUIITOMHUKH, TPOTEOMHKH
1 Meronsl CTpYKTYpHOU
5 Ounonoruun
1 Turbl KIETOK.
6 [TpokapuoTHueckas KieTka
CrpoeHue 3ykapHOTHUECKOM
1 kietku. [IpakTuueckas pabora 05
7 «M3y4enne CBONCTB KIIETOYHOM '

MeMOpaHbD»




IToBepXHOCTHBIN anmapar
KJIETKU

OnHoMeMOpaHHbIE OPTaHOUIbI
kietku. [IpakTuueckas padora
«3yueHne NBUKEHUS
IIUTOILIA3MbI B PACTUTEILHBIX
KJIETKaX»

0.5

[ToyaBTOHOMHBIE OpPTaHOUIBI
KJICTKH: MUTOXOHJIPHUH,
miactuel. JlabopaTopHas
pabora «MccnenoBanue
TUTa3MOJIN32a U JIETUIa3MOJTN3a B
PACTUTCIIBHBIX KJICTKax»

0.5

HememOpannbie opraHou bl
KJIETKHU

N NI, DN

Ctpoenue u QyHKIMH s1ipa

CpaBHuTenbHas
XapaKTePUCTHKA KICTOK
sykapuort. JlabopaTopHas
pabota «/3yyeHue ctpoeHus
KJIETOK Pa3IUYHbIX
OpPTaHU3MOBY

0.5




AccuMUISAIHS U TUCCUMMIISIIINS
— JIB€ CTOPOHBI MeTaboIM3Ma.
Turmbl oOMeHa BEUecTB.
JlaGopaTtopHnast pabora
«M3ydyeHne KaTaaIuTH4eCKON
aKTUBHOCTH (pepMeHTOB (Ha
npuMepe aMHiIa3bl I
KaTaJiasbl)»

depMeHTATUBHBIN XapaKTep
pEaAKUHI KJIETOYHOTO
metabonu3ma. JlaboparopHas
pabora «M3yuyenue
(dhepMEeHTaTUBHOTO
pacIierieHus! IepoKCHa
BOJIOPO/Ia B PACTUTEJIbHBIX U
KMBOTHBIX KJIETKaX»

0.5

benku-akTuBaTopsl U Oenku-
UHTHOUTOPBI

ABTOTpO(DHBIN THIT 0OMEHa
BEIIIECTB

OoONNINIDNNIODN

dorocunTes




Xemocuntes. JlabopatopHas

2

9 pabota «CpaBHEHHE MPOIIECCOB 0.5
dboTocuHTE3a U XEMOCUHTE3a)
AHa’poOHbIe OpraHu3Mbl. Busl

3 Oopoxenus. JlabopaTopHas

0 pabota «CpaBHEHUE MPOIIECCOB
OpO>KEHUS U ABIXAHUSD)

3 AspoOHBIE OpraHU3MBbL. JTaIlbI

1 HHEPreTUIecKoro ooMeHa
OHeprus MeMOpPaHHOTO

3 rpagueHTa npotoHoB. CHHTE3

2 AT®: pabora nporoHHOIt ATD-

CHHTAa3bI

Peakninn MaTpu4HOro cMHTE3a

Tpa"cKkpunus — MaTpUYHBIN
cunte3 PHK

O Wik Wwl ww

Tpancnsauus u e€ srarbl




KoaupoBanue aMUHOKHUCIIOT.

3

5 Pousib pubocom B GrocunTe3e
Oenka

3 Opranuzanus reuoma y

7 IIPOKApHUOT U DYKapHUOT

3 MonekynspHbie MEXaHU3MbI

8 IKCIPECCHH TEHOB Y 3YKapHOT
Bupycbl — BHEKJIETOYHBIE

3 (GOpPMBI KU3HH B OOJIMTaTHBIE

9 napasuthl. [IpakTudeckas 0.5
paborta «Co3nanue Moeau
BUpYCa»

4 Bupycusle 3a00neBaHus

0 YeJI0BeKa, KUBOTHBIX, PACTCHUN

HanoTexHOIOrHH B OMOJIOTHH H
MCIUIINHEC

JKu3HeHHBIN MK KIETKH

w AN A~

Martpuusnsiii cunates JJHK




Xpomocomsl. JIaboparopHas

4

4 pabora «3yyenue xpomocom 0.5
Ha FOTOBBIX MUKPOIpPENapaTax»

4

5 JleneHue KIETKHM — MHTO3
Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas

4 pabora «HabmrogeHue Muto3a B 05

6 KJIETKaX KOHYMKa KOPEIKa JIyKa '
(Ha TOTOBBIX
MUKpOIIpenaparax)»

4 Perynsuus ;xu3HEHHOTO IIMKJIA

7 KJIETOK

4

8 Opranus3Mm Kak eJuHOE 11eJI0e

4 Txanu pacrenuii. JlaboparopHas

9 pabora «/3yueHnue TkaHel 0.5
pacTeHun»

5 TkaHU )KMBOTHBIX U Y€JIOBEKA.

0 JlaGopartopHas paboTa 0.5

«3yueHne TKaHEeN KUBOTHBIX»




Opranel. CucTeMbl OPraHoB.

5 JlaGopaTtopHnast pabora 05

1 «3y4yeHune opraHoB IIBETKOBOT'O '
pacTeHusD

)

5 Ormopa Tena opraHu3MoB

5

3 JIBU>KeHHE OpraHu3MoB

5

4 [luranue opranu3smMoB

5 [IuTanue MO3BOHOYHBIX

5 ’KUBOTHBIX. [IniieBapuTensHas
CHUCTEMa YeJIOBEeKa

5

5 Jlprxanue opraHnu3mMoB

5 J{pIXxaHue Mo3BOHOYHBIX

7 JKUBOTHBIX U YEJIOBEKa

) Tpancnopr BeriecTs y

8 OpraHU3MOB

5 KpoBeHocHas cucrema

9 MMO3BOHOYHBIX YKHBOTHBIX U
YeJIOBeKa

6

0 Brinenenne y opranuzmMoB

3amuTa y OpraHu3MoB




I/IMMYHHaSI CUCTEMA YCIOBECKa

w o N O

PazgpaxxumocTs 1 peryisus y
OpraHu3MOB

['ymopanbHast peryasuus u

6
4 9H/IOKPUHHAS CUCTEMa
JKUBOTHBIX U Y€JIOBEKa
6 ®DopMbI pa3MHOKECHUS
5 OpraHU3MOB
6
5 ITonmoBoe pa3zMHOXKEHUE
6
Meiio3
7
l'amerorenes. O6pazoBanue u
pa3BUTHE MOJIOBBIX KJICTOK.
6 JlaboparopHas paboTa 0.5
8 «3yueHne CTpOCHHUS MOJIOBBIX '
KJICTOK Ha FOTOBBIX
MUKpOIpenapaTax»
6 WuauBrayanbHOE pa3BUTHE
9 OpPTaHU3MOB — OHTOTCHE3




3aksajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

Poct u pa3BuTHE KUBOTHBIX.
JlaGopaTtopHnas pabota
«BbIsABIIEHUE TPU3HAKOB
CXOJICTBA 3apOJbIIIECH
MMO3BOHOYHBIX YKHBOTHBIX)

0.5

PasMHOkeHUE U pa3BuTHE
pactenuii. JlabopaTopHas
pabora «CtpoeHue opraHoB
Pa3MHOXEHHS BBICIITHX
pacTeHuin»

0.5

I/ICTOpI/I}I CTaHOBJICHUA U
Pa3sBUTHA TCHECTUKH KaK HAYKH

OCHOBHBIE TIOHATHUS U CUMBOJIBI
reHetuku. JlabopatopHas
pabora «Jlpo3oduina kak 0OBEKT
TeHETUYECKUX HCCIICOBAHMID)

0.5




3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [IpakTuueckas
pabora "M3ydyeHue pe3yabTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS

y npo3oduisr”

0.5

[MuTonoruyeckrue OCHOBBI
MOHOTHOPHIHOTO CKPEIIUBaHUS

AHanu3upyolee CKpeluuBaHue.

Henonnoe nomMmuHnpoBanue

JurnbpuaHoe cKpemnBaHue.
[TpakTrueckas pabora
«3y4yeHue pe3ynpTaToB
JUTHUOPHUIHOTO CKPELUBAHUS Y
TPO30(UITBDY

0.5

[MuTonormyeckrue OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS




CleruieHHOE HACIEI0BaHUE

0 MIPU3HAKOB

8 XpOMOCOMHAasI TEOpUS

1 HACJIEJICTBEHHOCTH

8

5 I'eneTuka nomna

8 'enotun kak nemocTHas

3 cucTema

8 ['eHeTHueCcKni1 KOHTPOJIb

4 pa3BUTHUS PaCTECHUH, J)KUBOTHBIX

" YCJIOBCKA

N3MeHYHuBOCTh IMPU3HAKOB.
Buapl 13BMEHUYNBOCTH

o o1 0o

MoaudukarmonHas
N3MEHYUBOCTH




Bapuaunonsslii psia u
BapUallMOHHAsl KpUBasl.
JlaGopaTtopHnast pabota
«Hccnenosanue
3aKOHOMEPHOCTEM
MOIU(PUKAITHOHHOM
u3MmeHunBoctu. [loctpoenue
BapUAIMOHHOTO psia U
BApUALIMOHHON KPUBOM»

0.5

I'enotunuueckas
M3MEHYUBOCTh. KoMOMHaTHBHAs
N3MCHYHNBOCTDH

MyTanuroHHast ©3MEHYHUBOCTb.
[TpakTunyeckas pabora
«MyTtaiuu y 1po3o¢uiisl (Ha
TOTOBBIX MUKpOIpenapaTax)»

0.5

3aKOHOMEPHOCTH
MYTaIMOHHOT'O Ipoliecca.
ONuUreHeTHKa 1 SMUreHOMHUKA

I'eneTnka yemoBeKa.
[TpakTudeckas pabota
«CocTaBlIcHHE U aHAIIN3
POAOCIIOBHOM

0.5




MeToasl MEAUITMHCKOM
T€HETUKU

3HaueHnEe MEIUIIMHCKON
TEeHETHKU B MPEOTBPAIICHUN U
JIEYEHUH T€HETHYECKHUX
3a00JIeBaHUll YeI0BeKa

OcCHOBHBIE TIOHATHUS CEIEKITHH.
JlaGopaTtopHnas pabota

«3y4eHune COpToB KyIbTYypPHBIX 0.5
pacTeHnii ¥ MOPOJ JOMAITHUX

YKUBOTHBIX)

MeToibl CENeKIIMOHHON

pabortsl. JlaboparopHas pabota 05

«3yueHne MeToA0B CENEKIUN
pacTeHuin»

JlocTrxeHus cenexkuuu
pPacTeHUH U KUBOTHBIX.
[TpakTrueckas padota

«IIpuBuBKa pacTeHHI»




9 CoxpaHeHnue, U3y4eHue u
7 HUCIOJIL30BAaHUE I'€HETUUECKUX 1
pecypcoB
broTrexHomorus Kak Hayka u
9 OTpaciib MPOU3BOJICTBA.
3 [IpakTuyeckas pabora 1 0.5
«M3yueHue 0ObEKTOB
OMOTEXHOIOT U
9 OCHOBHBIC HAIIPABJICHHS 1
9 CUHTETUYECKON OMOIIOrNHA
1
0 XpoMOCOMHas U TeHHas 1
0 WHXXCHEePUs
1
0 MeauiHcKre OMOTEXHOIOT U 1
1
1 PesepsHbiit ypok. [loBTOpeHnue,
0 000011IeHNEe, CHCTEMATH3AINS 1
2 3HAHUN
OBIIEE KOJIMYECTBO YACOB
1 102 13.5

10 ITPOI'PAMME




11 KITACC

Ne KosmnuecTBo yacos
JJIeKTPOHHbIE
K Jlara o
I OHTPOJIb uugpoBbie
Tema ypoka Bce P IpakTuyec | H3y4YeH
/ HbIe o0pa3oBaTesibH
ro KHe padoTbl | MA
I padoThbI ble pecypchl
OBoJIIOLIMOHHAs Teopus Y. 1
JlapBuHa
JIBHKyIIME CHIIBI 3BOJIIOLIUU 1
BHUJ10B 110 Y. J[apBuHYy
bopwba 3a cymiectBoBanue,
€CTECTBEHHBIN U 1
UCKYCCTBEHHBIN 0TOOD
dopMHpOBaHHE
CUHTETUYECKON TEOpUHn 1
IBOJIIOLIAN
OTansl HBOIFOIIIOHHOTO
Mpouecca: MUKPOIBOJIOIUSA U 1
MaKpO3BOJTIOLUS
[Monynsauus — 3reMeHTapHas 1

€IMHUIIA DBOJIIOLIUNA




3aKOH F€HETUUYECKOT 0
paBHoBecus Jx. Xapau, B.
Baitn6epra. Jlaboparopnas
paboTta «BplsiBieHHe
M3MEHYUBOCTHU y 0co0eit
OJIHOTO BUQ»

0.5

DOnemeHTapHbIe (HaKTOPHI
SBOJTIOINH

Db dexr ocnoBarens. dpdexr
OyTBUIOYHOT'O TOPJIBIIIKA

10

Murpanuu. Uzomnsuun
MOMYJSIIHMA: reorpaduueckas,
onosornyeckas

11

EctectBenHsbIit 0oTOOp —
HaANPAaBISAIOMUN (HaKTop
ABOJIIOLUU

12

[TonoBoii oT60p




13

[Tpucnoco01eHHOCTh
OpPraHU3MOB KaK pe3yJbTaT
MUKPO3BOJIIOLUY.
JlaGopaTtopHnast pabora
«3yuenune apomMopdo30B u
WJIM0AJANTAlMI y pACTEHUH U
YKUBOTHBIX)

0.5

14

[Tpumepsbl prcocoOIeHu y
OpPraHUu3MOB:
MophoIornuecKue,
(duznonoruyeckue,
OMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaGopaTtopHnast pabota
«[Ipucnocobnenus
OpPTaHU3MOB U UX
OTHOCHUTEINbHAs
1EI1eCO00Pa3HOCTh)»

0.5

15

Bun, ero kpurepun n
cTpyktypa. JlaboparopHas
pabota «CpaBHEHHE BUIOB 11O
MOP(OIOTHIECKOMY
KPUTEPUIO»

0.5

16

CrtpykTypa B




17

Bunoo6pa3oBanne kak
pEe3yJIbTaT MHUKPOIBOJIIOIUU

18

CBs13b MUKPO3BOIIOLUH U
SMUIEMHUOJIOTHH

19

Maxkpo3BOTIOLIHA.
ITaneoHTONIOTMYECKHE METOIEI
W3Y4YEHUS IBOJIOUU

20

buoreorpaduyeckue MeTo b1
U3YUYCHHUSI SBOJTIOLIUU

21

OMOPHOIOTHYECKHE U
CpPaBHHUTECIIBbHO-
MOP(OJIOTHUUECKHE METOTbI
HN3YUCHUA DBOJIONA

22

MonekynspHO-TeHETUYECKHE,
OMOXUMHUYECKHE U
MaTEMAaTHYECKHE METOIBI
W3YYEHUS HBOJTIOIIUN

23

OO111e 3aKOHOMEPHOCTH
IBOJTIOLIUH

24

AnanTuBHAs paauaIus.
HepaBHOMEpHOCTH TEMIIOB
SBOJIIOLIUU




25

Hayunsble runoressl
MIPOUCXO0XKICHUS KU3HU Ha
3emie

26

JlonayuHble npeacTaBICHUS O
3apOKICHUH KU3HU

27

OCHOBHBIE ATaIbI
HEOPraHUYECKOU 3BOJIFOLIUH

28

I'unore3sl 3apOXKACHHUA )KNU3HU

29

Uctopus 3emiin 1 MmeToabl €€
u3yudenus. JlaboparopHas
pabora «M3y4yenue u
OITMCAHME UCKOIIAEMBIX
OCTaTKOB JAPEBHUX
OpPTaHU3MOBY

0.5

30

HauanpHbie Tars:
OPraHUYE€CKON SBOJIOIUU

31

OBOIIOLUS DYKAPUOT




32

OCHOBHBIE 3Tarbl HBOJIOIUN
pacTUTEIHLHOTO MUPA.
[TpakTrueckas pabota
«M3ydenne ocobeHHOCTEH
CTPOEHHS PaCTECHHI pa3HbIX
OTJIEJIOB)

0.5

33

OCHOBHBIE 3TaNbl BOIIOIHNT
JKUBOTHOI'O MHUpa

34

DBOIONHS )KUBOTHBIX.
[TpakTudeckas padoTa
«M3y4eHnune ocobeHHOCTEH
CTPOEHUS TTO3BOHOYHBIX
JKMBOTHBIX»

0.5

35

PasBurne xxu3Hu Ha 3emire 1o
’paM U IepruoiaM

36

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKNE KPU3UCHI
IPOILLIOTro

37

CoBpeMEeHHbIN FKOJIOTUYECKUN

KpHu3uc, €ro 0COOEHHOCTHU




38

CoBpemMeHHas cuctema
OpPTraHUYeCKOTO MPOILIOTO

39

OcHOBHBIE CHCTEMAaTUYECKUE
IPYIIbl OPraHU3MOB

40

AHTpOI10JIOTHS — HayKa O
YeJIOBEKE

41

PazButne npeacrasineHuit o
IIPOUCXOXKACHUN YeJIOBEKa

42

Mecto yenoBeka B cUCTEME
OpPraHMYeCKOro MHpa.
JlaGoparopHas paboTa
«M3ydyenue ocobeHHOCTEN
CTPOCHHS CKEIleTa YeIOBeKa,
CBSI3aHHBIX C
PSAMOXO0KICHUSM)

0.5

43

JIBrOKyIIre CHIIbI
AHTPOIIOTeHE3a




44

CooTHolICHUE
OMOJIOTUYCCKHUX U
COLMAIBHBIX (haKTOPOB B
AHTPOIIOTeHE3e

45

OCHOBHBIE CTaaNU
aHTpPOIIOTeHe3a

46

ITaseoreneTuka u
HaJIEOT€HOMUKA

47

OBOJIIOLUS COBPEMEHHOTO
YeroBeKa

48

YenoBeueckue pachl.
[TpakTuyeckas pabora
«I/IzyquI/Ie 9KOJIOTHYCCKUX
ajanTanui 4eJIOBEKa)

0.5

49

MexIucuIMHapHbIe
METO/Ibl aHTPOIIOJIOTUU

50

BapO)KI[eHI/Ie " pa3sBUTUC
9KOJOT'MHU

51

MeTo/1bl 5KOJI0THH.
JlaGopaTtopHnast pabota
«3yyenune MeTo10B
HKOJIOTUYECKHUX
HCCIIEIOBAHUID)

0.5




52

3HaYeHNE IKOJIOTUUECKAX
3HAHUH I YeIOBEKA

53

Okonoruyeckue HaKTopsl

54

AbuoTtndeckue (HakTopsl.
CBeT Kak 3KOJIOTUYECKUI
daktop. JlaboparopHas
pabora «BpIsiBiIeHUE
IIPUCTIOCOOIEHUIM OpraHu3MOB
K BIIUSTHUIO CBETA

0.5

55

AbuoTtnueckue GpaxkTopsl.
Temneparypa Kak
HKOJIOTHUECKUH (PaKTop.
JlaGoparopHas paboTa
«Bp1sBcHNE
PUCTIOCOOIEHUI OpraHu3MOB
K BIIMSTHUIO TEMITEPATypPhD»

0.5




Abuotndeckue (HakTopsl.
Biaxxnocts kax
9KOJIOTHYECKU (haKTop.

56 | JlaboparopHas paboTa 0.5
«AHaTOMHYECKHUE
0COOEHHOCTH pacTeHU U3
Pa3HBIX MECT OOUTAHUS

57 | Cpenbl oOuTaHUS OPraHU3MOB

58 | buonorudyeckue puTMBI

59 Kuznennsie Gpopmer
OpPTraHU3MOB

60 | Bbuoruueckue GpakTopbl
3HayeHrne OMOTUYECKHX

61 B3aUMOJICUCTBUH I
CYIIIECTBOBaHHS OPTaHU3MOB B
cpene oOuTaHus

62 DKOJOTHYECKHE

XAPAKTCPUCTHUKHU TTOIMYJIIAUN




63

OcHOBHBIE ITOKa3aTeIn
MONYJISIIUN: YACICHHOCTbD,
MJIOTHOCTh, BO3pACTHAS U
M0JIOBAst CTPYKTYypa

64

OcCHOBHBIE TIOKa3aTeIH
HOMYJISLUH: POXKIAEMOCTb,
IPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIUU

65

DKOJIOTHYECKasi CTPYKTYypa
nomyJaanuun

66

JluHaMuKa MOIyJIAUU U €€
perynsnus

67

Kpussie pocta uncieHHOCTH
nonyisaunn. Kpussle
BBDKUBAHUS

68

DKkonoruyeckas HUIIA BUAA.
JlaGopaTtopHnast pabota
«[Ipucmocobienus ceMsiH
pacTeHHI K pacCeICHUIO»

0.5

69

Bun xak cucrema nonysiuui




3aKOHOMEPHOCTH MOBEIACHUS U

70
MHTPAIHid )KHBOTHBIX

71 Coo0111ecTBO OpraHu3MOB —
OHOLIEHO3

7 DKocucremMa Kak OTKpbITast
cucreMa

73 KpyroBopot BemecTB u moTok
SHEPTUH B IKOCHCTEME

74 OCHOBHBIE TIOKa3aTeIH
HKOCHUCTEMBI

75 | DOxonorumyeckue NUpaMuIbl

76 N3menenust cooOiecTB —
CYKIIECCHH
[TpupoHbIE SKOCHCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK.
DKocucTeMbl MOpel U
OKEaHOB
[IpupoaHbIE 5KOCHUCTEMBI.

78 | DxocucTeMbl TYHJIp, JIECOB,

CTeneH, MyCThIHb




79

AHTpOHOI‘eHHBIe 9KOCHCTCMBI

80

YpO0o3KOCHCTEMBI.
[IpakTuyeckas pabdora
«M3yueHue u onucanue
ypOOIKOCHCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(GopMUpOBaHUS OCHOBHBIX
B3aUMO/ICHCTBUI OPraHU3MOB
B OKOCHCTEMax

82

MexaHu3MbI BO3AESHCTBHS
3arpsi3HEHUN pa3HbIX THUIIOB Ha
CcyOOpraHu3MeHHOM,
OPraHU3MEHHOM,
MOMYJISIIMOHHOM U
DKOCUCTEMHOM YPOBHSIX

83

Buocdepa —
oOrieruianeTapHasi 000104Ka
3eMmim

84

VYuenne B. U. Bepuaackoro o
ouocdepe




3aKOHOMEPHOCTHU

85
CYIIECTBOBaHHS OHOC(EPHI
86 KpyroBopoTs! BemiecTs u
OMOTreOXMMHUYECKHE IIHKIIBI
87 3oHanBHOCTH OHOChEpHI.
OcHOBHBIE OMOMBI CYIIN
88 | VYcroitunBocTh Onochepsl
89 DKOJIOTHYECKHE KPUZUCHI M UX
HNPUYHHBI
90 BosnelictBue yenoBeka Ha
ouochepy
AHTpPOIIOT€HHOE BO3/IEHCTBUE
91 | Ha pacTUTENbHBIN U
JKUBOTHBIN MU
92 | Oxpana mpupoIbI
OCHOBHBIE IPUHIIUIIBI
93 | ycTOHYMBOTO pa3BUTHS

YeJI0BEYECTBA U MIPUPOJIbI




94

Pammonansnoe
MIPUPOAOIIOIBb30BAHUE U
COXpaHEHHE OMOJIOTHIECKOTO
pazHooOpa3us 3emiu

95

O60061eHne o Teme
«MuKpo3BOIIOLIUSA U €€
pe3yJIbTaThl»

96

O060011IeHNE IO TEME
«MakposBoJIIOLIUS U €€
pe3yJIbTaThl»

97

O00011IEHNE IO TEME
«IIpouCXO0KICHHE U PA3BUTHE
JKU3HU HA 3eMIie»

98

O00011eHME 110 TEME
«IIponcxoxieHne yenoBeka —
AHTPOIIOTEHE3)

99

O0o0mIeH e TT0 TeMe
«DKOJIOTHSI — HayKa O
B3aMUMOOTHONICHUAX
OpPraHU3MOB»

10

O00011IeHIE TT0 TEME
«Opranusmsl U cpena
oOuTaHUI»




10 O0001Ienue Mo TEME
1 «IKOJIOTHS BUIOB U 1
TIOIYJISILUA
10 O00011EeHME 110 TEME
5 «buocdepa — rmodanpHas 1
9KOCHCTEMAY
OBHIEE KOJIMYECTBO HACOB 102 75

I10 ITPOIT'PAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O MIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* buosorus, 10 xknacce/ [laceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u
npyrue; nmoa peaakuuent Ilaceunuka B.B., AkiimonepHoe o0111ecTBO
«3narensctBo «IIpocBenieHue»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyonos A.M. u
npyrue; nox penakuuei Ilaceunuka B.B., AkunonepHoe o01ecTBo
«3narensctBO «lIpocBemienue»
buonorus, 10-11 knaccel/ Baxpymes A.A., Bypckuit O.B., Paytuan A.C.,
Ponunonosa E.U., PozanoB M.H., O01iecTBO ¢ orpaHiueHHON
OTBETCTBEHHOCThIO «banaccy
A.A. Kamenckuii, E.A. Kpukcynos, B.B. [1aceunuk «buonorusi. O6mast
ouosorust 10 — 11 xnace» Uzn. Hpoda, 2016
B.B. Ilaceunuk, I'.I". [lIBenioB «buonorus. Oo6mas 6unonxorus 10 — 11 kmace»
Nza. dpoda, 2011
T.A. Ko3noBa «TeMaTtnueckoe U IOypoyHOE MJIaHUpOBaHue 1o ouosioruu 10
— 11 xnacc x yueOHuky A.A. Kamenckuii, E.A. Kpukcynos, B.B. [laceunuk
«buosnorusa. O6mas ouonorus 10 — 11 kmace» U3a. Dx3amen, 2014
[Toypounsie muansl «buonorus 10 kimace» k yueonuky A.A. KameHnckoro,
E.A. Kpukcynona, B.B. Ilaceunnka «buonorus. O6mias ouonorust 10 — 11
knace» M3g «Bonrorpamy 2011
[Toypounsie mansl «buonorus 11 knace» k yueonuky A.A. Kamenckoro,
E.A. Kpukcynona, B.B. Ilaceunnka «buonorus. O6mias ouonorust 10 — 11
kiacce» M3a «Bonrorpamy 2011

O.A. Tlenensera, 1.B. Cynnosa «Iloypounsie pa3paboTku mo oomien
o6uonoruu 9 (10-11) xmace» Uzn «BAKO» 2013
I'.U. Jlepuep «O6mas 6uonorust 10 — 11 xnace» Mzn Oxemo, 2016

O.b. T'uranu «O61mas ouonorusa Tadauiel U cxemsbl 9 - 11 kimace» U3,
Baanoc

«EI'D yueOHo — cripaBouHble MaTtepuanb» M3 [Ipoceenienne

«I"otoBumcs k EI'D tectsl 10 knacey

«ITomneiii kypce EI'D. buonorusi» 2018-2020rr
A.A. Kupunenko, C.1. KonecuukoB «Iloaroroska k EI'D. buonorus. 10-11
KJIacC»

A.1O. NonueBa, A.B. TopranoB «buojorust B cxeMax u TaOJIHUIax»



«EI'D: mar 3a marom 9 — 11 xmacc»

«IToxroroska x EI'D Onomorus»

«Otmmunuk EI'D Omnoorus»

I''A. Anensmuna, ©.K. AnensinnH «I'eHeTHKA B 3a1a4ax»
O.B. I'onuapoB «I'eHeTuka. 3agaun»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
1.Anacracosa JI.I1. O6mias 6uomnorus. JumakTudeckue MmaTepuaibl. — M.:
BenTana-I'pad, 1997.

2. bormanosa T.JI., ComonoBa E.A. buonorus. CripaBOYHUK I
CTapLIEKIIACCHUKOB U nocTynaromux B By3bl. — M.: ACT-npecc, 2006.

3. bonrosa U.B. COopHuk 3a1a4 o o011eit OMoJIOruy JIs TOCTYIAIONINX B
BVY3e1. — M.: Onukc 21 Bek, 2005.

4. 3axapoB B.b., MamonToB C.I'., Connn HU. O6mmas 6uonorus: Yueb. mis
10 — 11 k1. o6meobpasoar. Yueb. 3apenennii - M.: JIpoda, 2005.

5. Puc 3., Ctepubepr M. Ot kneTok k aromam: NmrocTprupoBaHHOE
BBEJICHHUE B MOJIEKYJIsipHYt0 Onosoruto: [lep ¢ anrn. — M.: Mup, 1988.

6. CyxoBa T.C., Kosnosa T.A., Coaun H.U. O6mas 6uonorus. 10 — 11 .
Pabouas terpaas k yueOHuky / mox pea. B.b. 3axaposa. — M.: Ipoda, 2003.

7. Ypoku obuieit ouonoruu: [locodue ansa yuurens / B.M. Kopcynckas, I'.H.
Muponenko, 3.A. MokeeBa, H.M. Bep3unun. — M.: [Ipoceenienue, 1986.

8. Kpukcynos E. A., [Taceunuk B. B. Oxomnorus. 10 (11) knmacc: Yue6. mis
OmeoOpaszoBat. yueb. 3aBefeHuil. 5-¢ u3., nopad. M.: Jlpoda, 2001. — 256

9. Peiimepc H. @. Kparkuii cinoBaps 6Mosiornueckux TepMuHoB: KH. 11s
yuutens. — 2-¢ uznl. M.: [Ipocsemenune, 1995. — 368 c.

10. Pelimepc H. ®@. Hauana skonorndeckux 3Hanuii.M.: M3natenscTBo
MHDOIIY, 1993. - 261 c.



11. DOumuknonenns mag aereid. I'mas. Pen. B. A. Bonogua.M.: ABanTta+, 2001.
— 448 c.

12. Bep3unun H.M., Kopcynckas B.M. O0mias meToivka npenogaBaHus
ouosioruu. — M.: Ilpocsemienue, 1986.

13. 3axapos B.b, Myctadun A.I'. O61m1ast OM07I0THS: TECTHI, BOIIPOCHI,
3aganus. — M.: [Ipoceemienue, 2003.

14. Nsanora T.B., Kanunosa I'.C., Msrkosa A.H. COopHUK 3a1aHMI IO
oOmeit 6uonoruu. — M.: [Ipocsemienue, 2002.

15. Mumuna H.B. 3aganus 11 caMocTosiTeIbHOM paboThl 1O o01ei
ouosioruu. 11 kmacc. — M.: Ilpoceenienue, 1985.

16. IInmkuuackas H.A. I'enetuka u cenekuus: Teopusd. 3amganusi. OTBETHI. —
Caparos: Jlurei, 2005.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

1.«Enunas xomnekuus Ludposeix OdpazoBarenbHbix Pecypcony (Habop
undpoBbIX pecypcoB Kk yueOHukam uHuu [Tonomapesoit M.H.) (http://school-
collection.edu.ru/).

2.www.bio.1september.ru— rasera «buosorusy -npuioxeHue K «1 ceHTIOps».
3.http://bio.1september.ru/urok/ -Marepuans! k ypoky. Bece pabotsl, Ha
OCHOBE KOTOPBIX CO3/IaH CaT, Obuin omyOnrKoBaHbl B razete "buonorus".
ABTOpamu caiita npojenana 6osbinas padoTa o CUCTEMAaTU3UPOBAHUIO
ra3eTHBIX CTaTel ¢ yu4€TOM IIKOJbHON yU4eOHOUW MPOTPaMMBI IO TIPEAMETY
"Buonorus".

4. www.bio.nature.ru — HayuHble HOBOCTH OHOJIOTHH

5.http://ebio.ru/ - Dnexrponnsiit yueOHuk «buonorus». CoaepKuT Bce



paszzesnbl Onosioruu: OOTaHUKY, 300JI0THIO, AHATOMHIO U (PU3UOTIOTHIO
YeJIOBEKA, OCHOBBI IIUTOJIOTUN U TEHETHKH, YBOJIIOIIMOHHYIO TEOPHIO U
AKOJIOTHIO. MOKeT OBITh pEKOMEHIOBAH yUaITUMCsI JIJIsl CAMOCTOSTEILHOU
paboTHI.

6.http://www.gbmt.ru/ - T'ocynapctBennbiii bruoaornueckuit myseii um. K. A.
TumupszeBa. BupryanbHblie 3kcKkypcun: JKHBOTHBIE B MU(]ax U JereHaax,
JXKuBoTtHbie-cTpoutenu, 3a6ota o moromcTBe, OnacHsie )kxuBoTHEIE. [ludpoBbie
Konuu (oHa My3€esl MOTYT OBITh HCIIOIb30BaHbl B KAYECTBE MILTIOCTPAIIUI
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